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wmm 

[3. 1. 0] ^it>- 2, 6->>ft)ltf>mmm>fc 

5 *mm-z, Eittttffl^2-7^y-if^D [3. i. o] ^u->- 

*>*^%>i&ft}iT2>mm\zM?z>o m\zwis<it, m^mm. ^ms^m 

mm, 7)vy;\^~?-m. ^\>^>h>mmm, ^-*>v>m, mmmzw? 

mzm%m.%im.2-7*;-\i*/>7u [3. i. o] 'vhj->-2, e-^tui 
#>mmmfctzaizm?z> B 

mzimmmtm<DV7#^7f)i&&ir%z:tmMZfrhts:-Dfc 0 

<^i$tlTV^ (Science, 258, p. 597-603, 1992 ^ (TfB#M#f^:£iiU ) # 
20 flg). fit, 'ftyhDlfy^^lt II^tN-^^-D-77A 
7^>& (NMD A), a-7$y-3-tHD + y-5-^fJHVW- 

;i/-4-p r atr^- h (ampa) ~Rz*%^*-b<D3mm\zftm-zn2> m 

Wtfc^^n^O.Neurosci. , 13, p. 1372-1378, • 1993^(TBB#MW3:itt 2 
25 MNeuropharmacol. , 34, p. 1-26, 1995 *f (TE^WFXit 3 #flg)) 0 

^-7° II (mGluR2/mGluR3) 
;HM*9— if£»£-U ^i"J7^7f;y>l U>» (cAMP) CD3j>;i^ 
XnU>0iJg5[tt©#^ai$!|-rs (Trends Pharmacol. Sci. . 14, p. 13. 1993 
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7j^;w7-i, A>^>h>nttA. n—*>v>m, mmmzftomhn 

*58W#6tt2-r$y-lf'>^n [3. 1. 0] ^+h>-2, Q-z?ts)V 

^ ym^mzmm^mt-rmm [3. 1. 0] ^+>-> 

-2, 6 -^^^^Sf^flcR^oxx^PK^^^Wb, *^aj^^ 

5£ [I] 



##fF^2 
#M#fF:£i£K3 



Science, 258, p. 597-603, 1992 ^ 
LNeurosci. , 13, p. 1372-1378, 1993 ^ 
Neuropharmacol. , 34, p. 1-26, 1995 ^ 
Trends Pharmacol. Sci. , 14, p. 13, 1993 ^ 



x 




[I] 
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^^vg, iei/<tt2ffl®7i-;vs-ei»$nfcc 1 . 10 7^s, c 2 _ 
5 l0 7;wdr-jvs, c 2 _ 10 x,Mr~;i^ b \*u*i/)VC 2 _ 10 7)V*)vm, c,_ 10 y 

YfcJu 7a/l, -SR 3 , -S (O) n R\ -SCHR 3 R 4 , -S (O) n 
10 CHR 3 R 4 , -NHCHR 3 R 4 , -N (CHR 3 R 4 ) (CHR 5 R 6 ), — NHC 
OR 3 , X^-OCOR 7 W (5£4u R\ R 4 , R 5 MR 6 te> XttS 

^ot, ikmm^ c,_ 10 r;wi/S, 7x-jh, ^^vs, i-7i©A 

20 lXS2 0i|c^t.),] Tf^^n?)2 -7$y-t'y^D [3. 1. 0] 'S 

25 c,. 10 7^;i/Siit ^iHf^i-ioitntm m^3~ 

ii[««7;^;wa6t"bTtt, 7nt>s, ^^;i/S> ^> 

^;ug> ^v;^ ^t^;^ ^^g, fs)vmu£ifimi 
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s-^)vzr^)vm. i-x^Dt!m 1, i-^f;^oifM, 

2, 2-i?* s ?)\s7u\Z)V& 1, i-*^-;v*>^ 
2 -p<^;^>5 1 ;v»> 3-^;w*>?Mi/g, 4-^^;i/^>^;^ 
5 i-x^;v^;vs> 2-x^;]/^;vs, 1, 1 -s^^k?^;^ 1, 2 

1, 3-e?^^;v^;vs, 2, 2-^^^;v^;vat, 

2, 3-i?*^)i7^)vm, 3, 3-^^^;i/y^;vs, 5-;*^;wv^>;i^ 
3 -x?mv^>5p;vs, i-^ntr;v^;v^ 1, 4 -5?*3=\>w*>^;i/£, 

3, 4 ->?^^;v^>^;vs, 1, 2, 3- HJpWK/^SJUk 

10 tf;i/^;ka> 4, 4 -i/^;w^>^;i^> 5-^^;^^;^, 4-x^ 
)V\*is)V&* 2-^ab°;v^>^;va, 2, 5 -v^^i/^v-;^ 4, 5 
-v^^wv^us, 2-x^;v-3-*^;w*>^;wk 1, 2, 4-hj 
^^;i/^>^;i/«> 2-^^- 1 — f v^ntr;^^^ 3-^^;v^^^ 
;wak 2, 5-^3^w\:7 0 5f;v*, 1- n - *^)V7u\Z)V) -2-^)V 

15 y^ak 1, 4, 5- HJ*rP;w\=^>;v^ 1, 2, 3, 4-^h^^v 
6-^^;^H, 5-x^-2-^^;^^;i/S. 2, 3 

2- (->^n^ 0 ntf;i/) x^X, 3- (i/^ d^;v) ^>^;VS, >-^n^ 

20 UTH y^P^nfJl/S, ->^a^;^ ->^n^>^;i^ 

25 -7r-JI/^ 4-^>5^— 5-^-fex;^, 6 -A^f^iPS. 7 - 
^T-xji/g, 8-y^x;i/S, 9-x-fex;^ i-/f^-2-7r-JH, 
2-^5=-;v-2-^x;v^ 2 - 3-7t^M, 2 -^>7XJl/^ 

2-^^jw- 2- ^-tx;i/S, 2 - ^ a ^ >-xx;v3£»: awrnvf £> ns. 
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zSy3L-fr*^)VM. 2-7i^X5 : ;i/i, 2-7x-J^DlfJl/ 

io fi$l£nfcc 2 _ )0 T;i/^;vs^^b> 3-b 

- b F n3r>"\3r->;V^ 7 - b F n^r>-^\^;V*, 8 -b Fo^yt^^V 
9 -h F^S>y~;VS, 10-hFD+yfy;i/S, 2 — b Hn^yT'n b° 
;VS> 2, 3-^h Ha^->yatf;i/^, 2-kKn^>-3-^5 1 J^5 : JH 
15 &£#^f&n3o 

c ,_!„ - )v c ,_ 10 7 £ i ~ 6 fH©a^x 

*z/t>)itf~)v) 7°u¥)vm. 4- dh^y^Mxjw y^jvm, 4- ex 

h^>#;i^xi;i/) ^>^)im. 4- (xh^y^j^zjW -3-^^;i/^> 

25 T-jv&uzwmvfznZo 

2, 4-i?y=i;7*^)vmizE-t)m\iz>ftz>o 
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5 X, 2 - t -^h^->x^;i/S, 2 -^>^;^^->x^;i/», 2-^\^rirx;v 
^^x^sjwak 3 -xh^>:/atf;i/S, 4-xh^5>:/3Mi^ 4-xh^ 

mm^, i&mjM^-. mmw,^-, Bymm^mm^nrci-y^jim^i^, 

tet l -yjljru- 2 -i-y^)im. 2 -yjlj-u- l -i-y^jvm, l-yu 
u-2-i-y^)im. 2-yuu-\-iryj-)\>m, l -7u*e- 2 -j-y^fr 

& 2-7 , D ; E-l-t7fJHl-3-H-2-t75 : JH, 2 — H — F — 1 

15 -i-y^-jvm, l, 3-v ? ^;^D-2-±^5 1 ;i/S^;£^^fe>n^>o 

t°nu;K ^71^, 3-=Ht\AOK -fv^u-rz-f -ys 
20 ^v-t;k tf^i/-r;K ^ti/-t;k 'MM tw^7^;k 

v7WiK ^>v/^^x;k -f > F vm ^>W7i-JK -f >^MM 

*VMM i>*S^7MM tru^;k */Ux;k -rv3r/Dx;k tf 
d^-;k t!U5i>n;k tf^i^x;K y>;Uxjk ^^^>?x;k 
25 ij-jk ^/^+Hj — frfzEfimvfzn&o 

7^tD^3 1 ;H^6^4»«tr)Itfti5 1-5fl0mftl7?f*$nfc7i 

x;« w twu 7yin?, mmm^. fkxm^ s^mm^-, 7x-;ks, c 
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□ 7i^S, 3-^PD7x-JH, 4-^DD7i-M 2 -"y'n^x 
3-7*nt7i^H, 4-^D^E^o:n;i/^ 2-3-K7i^l/S, 
5 3-3-H7X-JVS, 4-3- H7x^m 2-7x^7x-JVS, 3 - 
7x^J|/7x-Jl'i, 4-7i-^7x-JH, 2 -^f;V7x-Jl/S, 3-^ 
?JV7x-JH, 4-^^7x-Jl/i, 2-I?;i/7x-;H, 3-X^;i/^ 

x-;i^, 4-x^;V7oix;vs, 2- (i-7°nt!jW 71-JH, 3- (1 
-7°oe;i/) ^o:x;^, 4- (i-7°Dt°;i/) 7x.~)l>^ 2--rv^ntf;i/ 
10 7i^jh, 3 — r V 7°nb 0 ;]/^x-;^, 4 — (vy°a\^)vy^-)im. 2- 
t -7fJl/7x-jVi, 3 - t -^^l^x— ;]/^ 4- t ~y^-)Vy x 

2 - v-^Dyntf;i/^xx;u^ 3 - y^D7°a tf;i/^xx;i/X, 4-->^Dy 

nH;V7xn;i/S, 2-^^D^y^7x-;i/S, 3-y^DA+y^7ir 

15 7iZJH, 4-^h^>7x^VS, 2-lh^y7xnjl/S, 3-Ih^> 
7x^JH, 4-Ih + y7iZj|/i, 2- ( 1 -^D t?;i/;<M^>) 7i^|, 

3- (l -^nt°;i/^-^r5/) 7x^H> 4- (l -^nt°;v^e/) 7x^V 
2 — r V7°o^^^7x-;vm, 3-^v7n^y7 1 -;i / s, 4--TV 

7n^y7xzjH, 2-y^n7Yn^y7xzjH, 3-y7o7fn^ 
20 y7i^JH> 4->^D7'fn^'>7x-jyi, 2 -is? W\^i/)l>^3r^y 
i-JH, 3-y7 0^yM+y7x-jVi> 4 -S^ U^^i/)V3r^=s7 
XZJPS, 2-h'j7^D/5 1 JV7xZJH, 3-7MD^fjP7xZJH, 

4- hU7;i/tn^^;V7x-;H, 2, 3-^7Mn7i-JH, 2, 4- 
-77W07i-JH, 2, 5-y7Mn7x"Jl/S, 2, 6-y7Mn7 

25 xZJl/S, 3, 4 -^^jlx^-n^ai-;!/^ 3, 5-y7JW07xZJH > 2, 
3-y/7DD7i^JH, 2, 4-> ? ^PD^x-;i/S> 2, 5 -z/yuny 
— 2, 6 ->^na:7x-;i/^ 3, 4-y7n07x^ 3, 5- 
y^nn7x-JH, 2, 3-^7Di7x-JH, 2, 4-y7nt7x^V 
2, 5-^7Dt7x^H, 2, 6-^7*0^7x^1, 3, 4-5?:/ 
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Ot7x-Jl/I, 3, 5-^0^71-^ 2, 3-i?3-H7i-;H, 

2, 4-^3-H7i=JVX, 2, 5-^3-h'7xZJH, 2, 6-y3-H 
7i^S, 3, 4-y3-F7i^H, 3, 5-^3-H7i-Jl/S, 2, 

3- ^>77 7iZM, .2, 4-»7;7x^H, 2, 5-^>77 7x 
5 -JVg, 2, 6-^->7;7x-JVl, 3, 4-^y77 7x-JVS, 3, 5- 

^>7;7xnjVS, 2, 3 - y7x^7xZJH> 2, 4 - S?7 x ~ x 
2, 5-y7x-JV7x-M, 2, 6 -5^7x-;i/:7x 3, 

4- y7i-JV7x-jH, 3, 5 - 5?7 x.~)V7 x ~;VS, 2, 3 -^;*5P;V 
7x-JH, 2, 4-y7?JV7x-jH, 2, 5-y^Wx^JH, 2, 

10 6-y7fJl/7xrjVi, 3, 4-y^fJV7i-Jl/E 3, 5-y^Wx 
2, S-y^VT'DH^xzM, 2, 4 -y^f V7°Ok^7x^ 
& 2, 5-^77^0^1/7x^1, 2, 6-i?-YVyotf;V7x-JH, 

3, 4-^-ryyntf;V7xn;i/», 3, s-^v^nif^xnjH, 2, 

3- 5? (t-7^;V) 7x-jH, 2, 4-5? (t-^;W 7x^1/1, 2, 
15 5-5? (t-7*^;V) 7x^JVS, 2, 6-5? (t-!7*^;V) 7x^VS, 3, 

4- 5? (t-7^;V) 7x-JH, 3, 5-5? (t-T*^) 7x-JH, 2, 

3 - z?^$U^^)V7 2, 4 -5?v-^ D^yjV7x^JH, 2, 

5- yy^n^yJl/7x^S, 2, 6-7y^D^yJV7x-JH 1 3, 

4- yy^D^y^7x^H, 3, 5-7y7D^yJP7x^S 1 2, 
20 3 -y^h^y7xnjH, 2, 4-^h^y7x-M, 2, 5-5^h^ 

y7x^JH, 2, 6-y/h^y7x-m 3, 4-y7 h + y7x-M, 
3, 5-^h + y7x-JVS, 2, 3-yhU7Mn^^7x-Jki> 2, 
4-ybU7MD^5 : Jl/7xnJH, 2, 5-^h'j7MD^^7x^ 
2, 6-y>'J7JWn^fJV7xnM, 3, 4-7h'j7;VtD^5 1 Jl/ 
25 7xZM, 3, 5-yhU7Mo^^7x-JH, 2-700-3-7^ 
^□7x^1, 2-7QD-4-7M07X-JH, 2-7DD-5-7^ 
tD7i-JH, 2-7DD-6-7MD7x^JVS, 3 □ □ - 4 - 7;l/ 
tD7x^H, 3-7nn-6-7WD7x-jH, 5-^DD-2-7JV 
tD7x^JH, 4 -^C3D- 3 -7jWn7x- 4-7DD-2-7JP 
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tD7i-;H, 3-^DO-2-7Mn7i-jH, Z-y~U*z-2-yU 
P7xZJl/S, 4-7*0^-2-^0071^ 5-7"nt-2-^Dn7 

x^S, 2-7n : e-6-i'DP7xzjl/S ) 4-7n ; e-3-7on7x- 
;l/S> 3-7*Dt-5-a-F7x-M, 4-7nt- 2-3- F7xr.jH> 

5 4-7nt-3-3-H7xZ;H, 3 -r/O^E- 2 -3— K7oi— 2- 
^7DD- 3 -^^7x-Jl/S, 2 -^DD-4-^5*-;V7-ac-;i/S, 2-^D 
D-5-/f^7x^H, 2-^00-6-^^7i^VS, 3-^DD- 
4-^fjl/7iZJH, 3-7J^O-5-^h^>7xrJH, 5-y)V^-a 
-2-^h + y7x^JH, 4-7^tP- 2 - ^ h^S/7xZM, 3-7;i/ 

10 tD-2-^^y7x-M, 2 -7;V^-D- 3 - HJ y )]/^U *^)V7 

Jl&, 2 - 7 □ - 4 - MJ 7 JVt H ^ ? Jl< 7 x " jVi, 2-7;i/^-D-5- 

h'J7;i/tD^^jV7x^S, 2-y)V^ru-6-hVy)i^-u^^)Vy^- 

JVM. 3-7MD-4-h'J7Mn^^7xZjH, 2, 3, 4 - HJ ^ 
DD7rc-;i/S, 2, 3, 5-hU7 0 07x-;H, 2, 4, 5 - h U O D 

15 7xZJH, 2, 4, 6-h'J^on7x-M, 3, 4, 5-hU^OD7x 
2, 3, 4-f'j7*n ; E7x^VS, 2, 3, 5-bU7^D^7xZjl/ 
Is 2, 4, 5- hU^D^e^oi— 2, 4, 6-hU7*n ; E7x-J^ 
3, 4, 5-h'J7*D67x^JH, 2, 3, 4-bU7Jl/tn7x-JH > 2, 
3, 5-hU7Mn7x-JH, 2, 4, 5-7Mn7x^JH, 2, 4, 

20 6 -hij7MD7x-m 3, 4, 5-hU7J^n7x-M, 2, 3, 
4-bU3-F7x^ki, 2, 3, 5 - h U 3- F7x"JH, 2, 4, 5- 
hUa-H^xZjl/E 2, 4, 6-h'j3-K7x-jH, 3, 4, 5-MJ 
3-F7x^ 2, 3, 4-hU7x^Jl/7xZjH, 2, 3, 5~hU7 
^-;V7a:-;i/^ 2, 4, 5-h'j7x^7x"M, 2, 4, 6-MJ7 

25 x^7x-JH, 3, 4, 5-hU7x-Jl'7xZJH 1 2, 3, 4 - MM 
^;l/7ai-;i/«. 2, 3, 5 - h U ^fJP7x-Jl/i, 2, 4, 
7x-JH, 2, 4, 6-hU^fJl/7x-M, 3, 4, 5-MJ^;V:7:n 
2, 3, 4-h'jX^7x^S, 2, 3, 5-h>JX^7x^l/ 
2, 4, 5-h'JX^7x-JH, 2, 4, 6 — MJ If;V7xX;VS, 
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3, 4, 5-hiJI^7x^Jl/S, 2, 3, 4- hu-rv^ptr^^x^;^ 
2, 3, 5-h'J^fV^nt!JV7xz;l/S, 2, 4, 5 — h IM V 7*0 \f.)V7 

2, 4, 6-h'J-fV7PWx-M, 3, 4, S-MKV^n 

tf;i/^x-;i/S, 2, 3, 4-hu (t-^;u) 7i-;n, 2, 3, 5-h 
5 u (t.-^;w) 7xrjvs, 2, 4, 5-hu (t-^M 7^-)vm,> 2, 

4, 6-MJ (t-^;v) 3, 4, 5-hU (t-^;v) ?x 

2, 3, 4-h'J^h + y7x^H, 2, 3, 5~hU^h^>7x 

2, 4, 5-h'J^h^y7xnjl/S, 2, 4, 6-h'J^h^y7x 

3, 4, 5-hU^h^y7x^S, 2, 3, 4 - hi) (h'J7M 
10 D^fJl/) 7xz;i/$, 2, 3, 5- hi) (hU7MD^fjV) 7x~JH, 

2, 4, 5 -hi) (hU7;vtn/5 1 ;W 7zz;H, 2, 4, 6-hU (hU 
^;v^n^^;i/) 7x^JVS> 3, 4, 5-hU (hU7;v^nj^^;v) ^xn 

4-^DO-2, 3-i?7MD7irjH, 5-^DD-2, 3-^:7 
Mn7xzjH, 2-&un-5, 6-^77Mn7x^i, 4 pa- 
is 2, 5-77MD7x^S, 4-^nn-5, 6 -«77JV*D7xZ;VS, 
2-^an-4, 6-77Mn7x^S, 4-^nn-2, 6-5?7)V3ru 
7i^J«, 3-^OD-2, 6-y7M0 7x-;H, 2-^DD-3, 6 
-y7MD7xZJH, 2-^7 on- 3, 4-y7J^n7x-^ 2-^ 
nn-4, 5 -S^^^^O^a:-^^ 2-^DO-3, 5-y7Mn7x^ 
20 ;VS, 2, 3-^^nn-5, 6 --J~7 )V3ruy ^~)vm, 4, 

2, 3--J7)Vt$-U7^-)VM, 4, 6-y^nD-2, 3 - i?7 )V3rU 7 x. ~ 
3, 5-y^DD-2, 4-y7MU7x-M, 2, 3-y^DD- 
4, 6 --J7)V3rU7^~)Vm. 3, 6-^DD-2, 4-y7MP7x" 
2, 3-y^DD-5, 6-'7^?;i/7x-M> 4, 5-y^ao-2, 
25 3 -i?*3-)l7x.-)im, 4, 6-y^nn-2, 3-y^f JV7x-JH, 3, 
5-/^DD-2, 4 -v^^Ml/^x-;^ 2, 3->?^DD-4, 
^l/T'xn;!/^ 3, 6-y^on-2, 4-^^fJ|/7x-;H > 2, 3, 4, 
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;i/->^7 A-r * £©&«< ^ > t ©stt& 

5fc [I] T^$n^{b-^#J©t:->^D [3. 1. 0] ^1t>^±l:tt5O0D 

*»M©^-&«»©»sbv^#:«ijfitt, ^ [in "css^nsjift^Bs^r-rs 

IJilTMU5§. Tftfr^ #5SW©*b^l&«;fc©5£ [III Tf^Sft-S-fb^ 
4* * :£ T # tf & © 7? tb 3 o 



SSfc, a: [I] Xtt [II] ^*5V^TR 1 MR 2 ©-^b<«)K^7j<*M 
ST2-75/-by^D [3. 1. 0] ^s^iJ->— 2, 6 -$>:fc;i^>I«fJ* 

fi^TW/B&fb'&BiT&s. 




X 
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^w©^* en *^-r*fc8&fc^s^^it>ra# (6) TfBcDj;^ 
^>^;w», (p-^ h^v^3i-;i,) ^^;ws^^£©t;v^;v^ 5, 5- 

*^©7$/aS©««»S^"r. A 1 ^ ^-R 3 X«5£-CHR 3 R 4 £^-To A 

S-R 5 TO-CHR 3 R 4 » C Qtt, ^-SR 3 , 5£-S (O) n R 7 , 
^-SCHR 3 R 4 X(H-S (O) n CHR 3 R 4 ».). 
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(2) ^ii<-^tf5o 75:43, ftUrt/ (1) ft, rj. Med. Chem. 40, 

PP. 528-537, (1997) J \zUM(D?5mz £ ^ ^jtT#^>„ ^14^<h 
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nm<DKmmmtvx\ts -7 sv^ms&tfznzo xm (i) mi^v 

Vv03|te, ik&m (1) fh7kHD77>», u^A^-y-pwi^ 
Km-£-&Z>Z£\z£*)fc&l®} (2) ^^T^feOT^^o 

5 

1^2 (2) «S^««^feT, #J*.k£, h'Jx 

-M^M«^R 2 OHtRj^T^>^i:iCi;-3T{t:-^#) (3) ^tm< Z-t&T: 
10 (Tetrahedron Letters 26. 1109 (1985) #M)o ICT'g^Itti-hH 

Wi«0l©A7i?7A|i:iTfei9, m«@m>N 0 ^>^A (II) t&E(D 2-fffiCDA 0 
7^-7A<!:hU ^xn;i/5jsX7^ >, 2, 2' -t'X (^7x^7.7^;) 
- 1, 1 -}£i-y^JV (B I NAP) U£(DMi<Ll L &m^TEiJfo&fa-?:mW:~tZ> 
Z.t&T*%&o &tz. T-h^^rT.Y^yx.^V^T.y^yn^-J^K (0) m><D 
15 OHEO/^^A^I^EtfflV^^.hfeTtS.^tt^jltLT^ 09*. to*, 

X^l/X-^k 1, 2-5?;* b*^X.d?>f££<DJL—^JVmmm. T-fehxh 
>j;K N, N-y^fWAySF, x^sin&cD^^^^^T^^ t 

20 te£-#J (2) N, N-y^fMM75 F4>, M;i7-y7A(II), 

y-f77°Dk>X^JV7$X S^hij7i^77^>0W, -SHbM 
^tXR 2 OHch^-rR^-r^)C^^cJ;oT^^ (3) ^rfiTf^ 

ig3 \ft&m (3) ^^ste^^ ^^^ra^b^-xs^A^^^ffiVife 

25 -~fflt#)t&i/-*~~Mkfclfc (M. Hudlicky, "Oxidations in Organic Chemistry" 
#M) tAD-m i K^UMt-tZ Sharpless ©^^X-^k FP^^Hb^ 
J& (Sharpless AD) (Tetrahedron Asymmetry 4, 133 (1993), J. Org. Chem. 57, 
2768 (1992), J. Org. Chem. 61. 2582 (1996) #83) teE*m^T~Jjr-)V^tm. 

fcU fc&m (4) ^l<;:iTO5 0 z\z.n\ t 
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-79-)V7))/n— )V1zE<D7)Vu—)V?my&, ^>i£>, h;Kn>, 'MrU-^ft 
E©#Mfc*35***k fh5kKn75>, yx^Wx— t-JK 1, 

5 Ig3 \%, mX\ZW&\Z.Xff<5 Z. ttf~e%&aX.U 3 <D$? SLV^Wl ( 3 ) 

T^-;W\<i:^ffcU (4) Mf^feOTfe^, 

IS 4 : 4fcl^> (4) ^>if>, h;i/X>, 'V*-* 

fh5tFD77X yX^X-fJK 1, 2 - h^>x^? >fc£©x— 

^)immm, 7thxhu;k xiicn^o^if©™^^, hjx 

III, rb7kF077X >?x^;i/X-^;K 1, 2-V*h*zsX.?>U 

E<DjL-T-)v^mm, 7th-hujk T-th>, 7K, x«cne>©nMif 

©^RStt^'f, iim^TK^, ^V>, 5»TX7A-^^ia7ltt 
20 hU^A^©— t£W&Mfc$iJ (M. Hudlicky, "Oxidations in Organic Chemistry" 

#HB) fcTS<bb, -fbl^ (5) £#<:i£^T^& 0 X@4CD$f*bV^J«, 
fl^tt (4) ^dd/^>WT, hUx?Jl/75>#ftX 

0-2 OttO. 2P#P^J&£it;^ Mft;MSt> TizhxhU 

;k RiK7j<©M^ii^, H^u^x^A-^^iia^mm^-hu^A^m^ 

25 ^JctbTfflV^ 0°C^£^T0. 5^e> 2BtP f »(tbT\ fl^'#J (5) 

US 5 : ik&m (5) Th7tFD77>f<i:H0X-fJWI, 
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-DTik&m (6) \zM<Z.2itf~e%2> (J. Am. Chem. Soc. 110, 7538(1988)# 
M). X@5©$f^LViMtt, tt&m (5) N, N-^fWA75H 

5 x-x;^tK7]c<D^^4 | T 2 0 %Wm&m^T> 10^6 2 0 

»&nfc-&fifc+M# (6) ©ft, R^TJR 2 ****^™^?, 5£ [II] T» 

snsffi^wsr^BBfltswrs^* (7) ©zkma^ Tia^-rxe6Rt; 

io 7tCcJ;oTRfeb, ik&m (9) ^£8f< :t^f§. tot, 3^©ti 
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20 



H VoCOOR 1 




H ^.vxCOOR 1 



"'H 

HO vl r~ N 3 

COOR 2 

(7) 




H. \^COOR 1 



""H 

COOR 2 

(8) 



187 



HO 




(9) 



25 



>?x^;i/x— l, 2 -s?* h^>-x^>7^^cDx— n, n- 

TJV^v-l^ ^:in£©^»#©TOtt«4^ TMtfc^HJS'A, 7k 
*te#L)tfA, KfthU^^ ekM#D^A, 7K®Mt,-r HJ^A, TK&fkfcl) 

US», ^vyoH;l/X^75X 4- (N, N-i^^^;i/T^y) fcTU^ 
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2, 6-5?- t us?><8t©w«*aa, *U^A t-yh^ 

m (8) ^£$»< £<h#Tit3 6 XS6<Z)Sf*bViMtt, tt&Ql (7) &>?^n 
-7 8«C^e>^TfcT, 0. 5^e>3^SJ5&i-^21i^J:oT^^ (8) 

10 

1*17 (8) ^>if>, WVx>, ^U->, y^/DA^ 

i*>fc£<0^bzMss$i8Ji* ^dd^x ^nn*K, Mfl^s&fcif© 
Any>^l, fh7kHD77X v?x^;Kr— 5^;k l, 2->^h^> 

{£T)V%Vs l«i3UOAfet*©Mfi (Tetrahedron Lett. , 3183 (1975) 
mm), ffi&n<t*VVJ* (Tetrahedron Lett. 34, 8029 (1993) #88) <h£j&T 
20 SutUcfcoTM (9) ^t»< Ci^T^^o 

Mft&T(D&mwmmmfc£:(DytmEim (D. L. Hughes, OR, 42, 335 (1992) # 
JBD \Z&iT, it&m (7) cfcUifi[»^« (9) <^t.m< 

Ig7<D$?£bV>0!Ite, it&m (8) £N, N-y^WM75 T\ 
25 18-^79> 6 -Xf-i^ST, imU7At»B4 5°C^T2 

^5 6 BMSJCr* Jit fc:«J;oT, *b-&^ (9) s^-rsfe^xafeSo 

#e.nfc^fijt*wfr (6) a, 5$ [i] x^7k^m^x«t'^^m : ?x$> 

oT, Y^-SR\ 5£-S (O) n R\ S-SCHR 3 R 4 , 5£- S (O) n 



WO 2005/000790 



PCT/JP2004/009384 



18 

CHR 3 R 4 T^^«, TI3©XS8, 9, 10, 11, 1 2&m 3 fC<fco 
T, ^Sft^ftTfcSflS^ft (1 5) Rtf (1 6) fc»<£t*JT*«. 



X = H, F, Y = SR 3 , S(0) n R 7 , SCHR 3 R 4 , S(0) n CHR 3 R 4 




(14) (15) 



IDg8 : R 1 ^R 2 ^7K*0TO^"efe§'fb-&#l (6) 6 £Hg 

^£>3M££ffll/>T, (10) ^ti<utra§. XS8©»*bVi0>J 

* n * ^ >7, >SE3S7» £ - 78"C^ 6 Tk^T, 30 #M)&> 6 3 HtHE/ftf £ d 
10 tfCcktK ffr&tt (10) fci*<fe©T£>3 0 

x@9 Mb-a-ti (i o) ^>if>> h;vx>, ^-y->^£©^ 

ftlzK&^iSlfc, ^OD^^X £DO/fr;VA> Bg*ft«*^^©Aoy>»* 
ft. fh7tHD77X >?X^X-x;K 1, 2 h^>X^ >&<?£<£> 
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z.ti*><Dm&mm*§<D7f&&tem*. :t-mj^a xb^>h\ tju^a t- 
y h**/ mn&mrjvn hm. ± v u ^a, * u * a, tr*^ h u * a, 

**fc;*7 U^At^-A^HT^n^^j^^ >is^t 7 * j -Jim ' 

(1 1) 'xiagK ChftiTZZ. XII 9 ©£f £ bt^Mte, <b 

°^ do) ^ ^^x;i/**~>F*, ^-hU^A<h^A 1 sHTH$n§'fb 
NfMS*-r*c:tte«k?)» fbHi-% (ii) iii<t)0Tfe§o 

X81 0 : A^J^j^TiaftWbl^ (11) fcL Mx.«\ ^>if>, h 

;vx>, s\*v>u£(Dmt7mmmm. ^na^x ^dd*m, ram 

{bMlf=£t 4 ©/\ny>« fh7tHD77>, v^x^x-^k l, 2 

;^;i/^->H> n, N-y^^My? F\ ^^y— ;k x^y— ;k @£ 

^Sm&^JS^fc-j&ft&x;]^^ K0^^7*^>H^©»ft£« (M. 
Hudlicky, "Oxidations in Organic Chemistry" £IB t^T-fb^ (12) 

XS1 1 :Yb1=rtJ (12) S&ttA'j&Mc&M^TftV^"^ (11) « % {?>j^ 

x— tS>K l, + T-fehxhU;K 

Hudlicky, "Oxidations in Organic Chemistry" #$0 ^m^Tit^ty) (13) 

^^<ct^t5. xa, a 1 ^mm^^Mt^m (i d 



WO 2005/000790 



PCT/JP2004/009384 



20 

T^k 1, 2-5** h^r^X^^^CDX-T-;^^^ T-fehXhUJK T-fe 
h>, ^*^;VX>M^>h\ N, N-^^M75H, 7j(Xtt^tl50 

m<bM (M. Hudlicky, "Oxidations in Organic Chemistry" #RS) £fflwr, 

(12) tit&® (13) <DM^£*#£££fc"WT&&o IglKD 
(11) ^nn^^>^ 3-^DDi^|ff t-7 

10 8x:fribm&\zT, lmmfrz 24 mmRm~tz>zt\z£r), ft&m in) ms 
it&m (i3) \zm< *>gdt&£c 

i@i2 Mb^tJ (14) ^>if>, mvx>, ^it>^<?f©]^ 

fbzR#mig», i^nn*^:^ ^nn*;w^ izg^b^m^^©Any>^ 

15 1, fh7tFD77X e;xf;vx"fJK l, 2 ->>* h^rV-X^ft,*!© 

b U ^3ix;!/z|n7;^^ >*SFfc«kS;*^ (Staudinger) (Bull. 

Chem. Soc. Fr. , 815 (1985) mm) > x^/-;k S —frmnrfrn—frm* 
20 IllfMt'OlXrM, N, N-^^^M75 h\ zk, X«^ne> 

©M^SIS^©^©^^ 5 A° 5 ^ A/* >^ ^ 7 A T 7 ^ y 

FU HM7C^tc^$ns— JKW^rv" HSOJStc^^ (A. F. Abdel-Magid, 
"Reductions in Organic Synthesis" #8S) HioT*^®^^ (1 5) 
25 fc#< £<!;;&*T#£>. Igl 2<0$F*bV^Jtt, ik€t® (14) 7h7tFD 
7 5>;&tfzK0ii^iS$i*, h Vt^jV&xyj >5i^fc7^7y>*-^ 

sjb^t, sifcT i mmfrz 2mmRmzi£z>z£\z£Y), it&m (15) 
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I@13: R l m*R 2 <D'Pfc< £.b-&tfi*%E¥l^<D<t&to (15) <£>5£ 

-coor 1 ms- coor 2 ^^%ft&ffitt*—wimt£j}U7kfrmKfo a w. 

Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #RB) 

5 #3o. X@l 3<W2;bV^M, fc<&t) (15) fb7kHD77>^7K 

zK^^ii^Ci^cfcD^ ^Bj^^b^^^^rWTafe^^tl (16) 
tm< *><D-V$>Z>o Igl 3©giJCD0^bV^J«> ffc&fll (15) 60%« 

10 (16) ^tt<t)0T*5. 

liStaoTfStimift (10) TlBfC^-TX^l 4. 15^1 

6i:<toT> ^B^b^-e^s>ft;-&#i (18) ms (19) J£*K 

15 £o 

X= H, F, Y = NH 2 

X - .COOR 1 X \ .COOR 1 X \ .COOR 1 X v .COOH 





J , H,N I ? H 2 N 

COOR 2 COOR 

(10) (17) (18) (19) 




Igl4 : ik-gm (10) £^>izfX h;Px>, ^+r>& Eomti^m^ 
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^hU-j7A<tS^$ii-^c:<i:{cJ;D^% (17) izm< LtfU'l* Z> 0 X@ 
14©^tvm fl^H* (10) £N, N-^fJ^M75H^ T:/ 

ftth'j^^fcto. 5^e,2Bfr^j^-r^^t{cj:^, (17) 

HM15 (17) 02^07yFMlgl 2 £mm<D^&7:W7Z-T 

so^L^m. it&m (17) $@t^ovj<^^^, io%/\'7m 

(18) -\<t^< fc<£>T&£ 0 

Xgl 6 : R 1 StKR 2 ©^<ife-^ 7 J<^™^©^t) (1 8) GD5£ 

15 m^%z\h\z^x*mwik&m~e$>z>ik&m (19) utan^&o x 

mi 6 <Dft-£V\,*M\Z, fc&W (1 8) rh7kh'n77X Tk^ig&'K 
*%>m(D4k&!®) (19) ^<h3»< fe©T&£ 0 

20 5£ [I] 4>, X^tK^M^X^^^^^ Y^-NHCHR 3 R 4 , X«5£ 
-N (CHR 3 R 4 ) (CHR 5 R 6 ) £j£*|KH* (6) «fc 0 , TIBKlSft 

TX@17, 18, 19, 20, 21, 2 2]fttf2 3 ICioT, ^J^b^T 
fc&it&M (2 6), (2 7), (2 9) S« (30) £<h#-«S. 



25 
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.3»4 



X = H, F, Y = NHCHR R 



X COOR 1 




HO' 1~" N 3 

COOR 2 

(6) 



Xei7 




X COOR 1 



X COOR 1 



HO' l-^i 
COOR 



HO 



(20) 




NHR 




COOI 



■NHR 9 




X COOR 1 



X?I20 



NHR 9 Xg17 
COOR 2 H 2 N 




X COOR 1 



(23) 



NHR 



COOR 



,9 XIS21 




X COOR 1 



NHR 9 



(24) 



N . , 
H COOR 

(25) 



^wCOOR 1 



X^22 




C0 2 H 



NH 2 



X = H, F, Y - N(CHR 3 R 4 )(CHR S R 6 ) 



X .COOR 1 





^COOR 1 



I COOR 2 
(28) 



COOR 



•NH 2 
COOR 2 




COOH 



XfI23 R *^ N - 

I COOH 
R*"" ^R e R 5 ^R 6 

(29) (30) 

IS 17 :{b-&* (6) Rtf (2 3) te, Iil 2i|P|*©?j£fcT75?KaS 

^iiTc-r^^t^ctoT, tn^emt^ (20) (24) tc^cta*-? 

II17(D^il/m fc^#J (6) Rtffl^tt (2 3) fh'7h 
Srffl^T, aifcTl»M^6 1 2 l*MEJ63 -fb^fc (2 0) 
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Rmt^m (2 4) \zm<b<DT?&% 0 

IS18 (2 0) ©7^/1^ -»7$;i£D§«fcio 

T (T. W. Greene, P. G. M. Wuts, "Protective Groups in Organic Synthesis" 

mm), (2 1) \zm<zt&-e%z 0 iii siz^n^y^ym^imK 

WSL^^ it^m (2 0) & % fh7kHD77>*, ^fnifcl^^ 
6B*MKJgSli-*c:£fc,fctK (2 1) M5*<fc©T?&3 0 

X81 9 : R'SrfR^SzKIIWt^S^i (2 1) X@ 

m (22) iai9©#*bv>wa, -fb^* (21) 

^7jc#li:-78 0 C^f>7lc^T> 30 &IRJ*& 2 KIRKUS? ittfcJ: fc^tt (2 
2) {C^< feOTfe-So 

IS2 0 (2 2) fci, ^>i£>, b;i/X>, ^\=Ht>&£© 

^dd^^x i7DD^;i/A, P3ittfc&3fcfc£©Any>js 
*«k Th.7hHD77X S^x^x-^k 1, 2 h*->x*>fc£ 

->F, N, N-i?^^l/*M7S h\ 

7^iti~h^^^t:K^M^z.h\Z^Xit^m (2 3) i:i<ct^ 
T^§ 0 Ig2 0©^Utm (2 2) N, N-5^^^;i/^A 

F4>, 7y{bth'J7A^!5^3 5°C£T 1 BW^5 2 HMfiiStSC 
<tfc«fcfp, {b^^l (2 3) fc2»< fe©T?g.-5 0 

Ig2 1 : fc&QB (2 4) R^J (2 5) ©a-NH g R«S-R»R<CHNH 

Tw*n«7$y**, ^>if>, h;ux>, -v^y-x ^n^-y- 
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ny>*»«, fh7kFD77>, i^x^x-T-M 1, 
*>fc£©X-y\;i/*»li, N, N-i?^?WA75 h\ N-*fP;!/-2- 

^x^Sjktsx 4- (n. n-s^^kt^/) t°u^>, 2, 6-^-t- 

io fc«##£T* ^R 3 R 4 CHZ, X«R 5 R 6 CHZT^£n3fc^££Ofr$it 

^WYtfbi=r#> (2 5) Rtf (2 8) l:|<:a^§ 0 Z.Z. 

T°zum,mm-?&v, mx.m\ny>m? % hy^jw-h, hu^;^n 
**>x)V**~-h, hu;^;w-hfT^§„ (2 4) a 

(2 5) «, ^>-fcf>, Ml/x>, ^v^>, s^n'vHJ-vfr^© 

15 £Hb7jcm^S£, ^nn^^>, ^dd^m, iIMi^i*c!)^ny>^ 
fh7kFD77>> ^x^;wx-^;k 1, 2 V*^x.&>UE 

n, n-^^^*j^7? f, N-^-2-t:nij^ 

20 5/7V h U t H n*^$t h U ^ A&^©l7ci©#fiT, SR 3 COR 4 , Xte 

aR 5 COR 6 T«$n§MtTOt§B o r c (A. F. Abdel-Magid 

et al. , Tetrahedron Lett. , 31, 5595 (1990) #M) \zx, M^teY ^ J \t\z 

^totn^nik&m (2 5) ms (2 8) ^tm< z\thx^^> 0 ig2 i©#? 

SbVi^tt, <b^fe (2 4) i?nn*M(f, fc!U> ? >#ffiT^ ^;r 3 r 4 c 
25 HB rti^n^MtSfifct 1 BW^6 4 BW^ncttiO, fb-& 
#1 (2 5) ICi<feTO5. Ig2 lCDSiJ©^*bV^Jtt, <fb^#l (2 5)*, 
N, N-y^?MM75H^ M*'J^A#fiT, SR 5 R 6 CHITg$ 
nsft^fctlllCT 1 BHj&>& 4 HWIRjK-r^CifcckD, fc-a-Jft (2 8) \z 
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I§2 2 :<k&m (2 5) (2 8) ©75 /«cr>^ltSR 9 £-J& 

WfclK'fiUKK/ft (T. W. Greene, P. G. M. Wilts, "Protective Groups in Organic 
Synthesis" 1MB) I:«il75;^i^il, ^n^n^^^T 
5 dbZikG® (2 6) :fc«fctf (2 9) fca*< ££j$*T£*>. Ig2 2©ff$U^ 
«, *b^4& (2 5) RtWb^tt (2 8)*, 4£££fc**/K$fcX^£fl!^ 
3k»T*6Sltt 12I$W]&>5 36^, IKfttlSii-S Z £££ D > it&m (2 
6) R^b^ft (2 9) ^tm< t)0T'^. 

10 112 3 :R 1 ^R 2 0^<<ht)--^zK*M™^©^#j(2 6)lRtf (2 
9) ©S-COOR^^-COOR^^nWMl 3 hmm<D^mz 
TJP*4H»i-S21i:7?, #*Wfr&**T?**<ffc;^ft (2 7) Rtf (3 0) lC#< 
Ct^fl). Ii2 3.©»*LV^Jtt, it&m (2 6) R^fli^tl (2 9) Sr. 

15 6 7HIB, ira*##£i**c:i:fc:«kO, -#$m<Dft£im (2 7) Rtfl^ift (3 
0) ^£m<h<D~Cfo% 0 

5£ [I] X^zMSSC^Xtt?*;/*!!^ Y^-NHCOR 3 ©i^l 
(2 4) ckt), TfB^^-TXg2 4, 2 5^2 6(CctoT, *fg^-fk^ 
20 ®T~$>Z4k&m (3 2) ^ (3 3) Ki<dt^Tt§. 
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X = H, F, Y = NHCOR 3 




(32) 



JIM 2 4 :fc&m (2 4) 0 3t075/S^H ^>if>, h;i/X>, 
^1t>^<i:0M'fb7jc^^^ y^nu^^x ^nntfui/A, M<fcMil& 
t*©ADy>iiI, fh7kFD77X >?x^;i/x— 1, 2-s^h 

)l3L^)UT^>, 4- (N, N-i^^^T^y) tfUv^ 2, 6-^-t- 
R 7 COOCOR 7 THfc$n^i,!:^^d^ (3 1) \zm<ZLt 

-WtMfzKJl^JMkKJfc (T. W. Greene, P. G. M. Wuts, "Protective 
Groups in Organic Synthesis" #bs) tiot, ik^m (3 1) lzm<Z.ttf 
T#3 0 Ii2 4 0»SLtm fl^ti (2 4) ^nn^i/A^ fcfUS* 

§^ti:J:D> it^m (3 1) l:i<fe0tfe§, 
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^2 5 (3 1) tt, Jin2 2 tmm<D^m\Z£%7£-NHRS<Dn 

«asiSfct, *mMit&MT~&z>fc<&m (32) ti<ii^§ 0 ig2 

5©$f*uv^j«, ^-ar#i (31) 4«€^b7k*/i^lfcx5 t ;p*fflv^ * 

30 #IWa>6. 2 B#|KK JlB&g!£-fr5;i£fcJ;tK -fb^* (3 2) ^<h*l<& 
X@2 6 : R^ISR^^UK th~^f)i^mm^^(Dit^m (3 2) 

x@ 1 3 1. mmo^mz & o ts-coor 1 c o o r 2 <djii**h*jr«k: 

v>M«> fb-£-#j (32) rK7kKD77>, tKS^JK^, 7kM4kV^iy 

&*m\<\ mmzx \ mm frzi mm, ua^m^^^.ii\z^rj, ^mmoxt 

£>m (3 3) ^£3e< fe<D1rS^c 

^ [i] f> x&fcmmTxfeyymm^ Y^-ocoR 7 oi^a, r 2 

^>> ? ;P«Ta5^,^4>^#: (6) £0, TfB<DX@2 7, 2 825:1X2 9 fci; 
oT* ■fcmmt'&m (3 5) (3 6) ^#<il£^T^3 0 

X = H, F, Y = OCOR 7 , R 2 = Bn 
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HU2 7 : R^^mm^UUK, R s ^>^T»5ft^*- ( 6 ) ©zK 

yX?JH-rjk 1, 2 h^vX^>&£CDX-7S>l^^jjL N, N- 
5 y^fMM75 K N-^?^- 2 - t°DU yy >f ©7 5 Fl> z?*J-)V 

U^>, ^E;WJ>, ^vynk'JkXWSX 4- (N, N-i?*F)\,7 
5/) KUS?>. 2, 6->>- t-7^)lVVi?>m<DG®i&&m&&Ti£tz\Z 
^ZCOR 7 X^R 7 COOCOR 7 Tlfc$n§Ma:^ 
10 £i*£<Lte-&#; (3 4) lzm< Z.htf-V%Z> 0 £ JitZ «JK^fSTfe D0i]7U£, 
An^>M^ xh^^i^-^rt^v-^ 7x/^y*MxM+yM 
£T&£ 0 IS2 7(D£?£b^Mte, (6) tfUv?>*, 5£R 7 COC 

(3 4) tc^< &©-e&£„ 

15 

I*§2 8 Mb^tl (3 4) teu ^Jx.H ^>if>, h;i/X>, ^\^ij->^^© 
vzl&m&mM, >^nny^>, ^dd^H, E3^M*^£(7)/Na^r>m 
^ffi, rh7tFu77>, ^x^;vx-^K 1, 2 h^->x^>73:£ 

^ X h 'j7xzMX7^ >%^J:-?)7;^^> ? >^-(Staudinger)^jJS(Bull. 
Chem. Soc. Fr. , 815 (1985) #M) fiJ;^Tisn^)75yf*^, Mx. 

25 £A^>^a/7j-^>, A°^^^A^^^^^<H©#MM^rffiTTfCD7i<« 

5) ^m<zttf-c%z >o (3 4) \t, #j*.tex^/-;K y^y 
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W<k&®-?&Z>iK&® (3 5) ^W.im<Z£%-C%Z> 0 II2 8©^b^i 
teu RTc^Otfe^ T&frls, fc-£r#) (3 4) fh7kHn77>, 

5 i&teT 30 :frF^£ 2 0#F<fl K/£ J: T$>#:fc^< 0 ^-©^ y 

ttmfrt> im$Kfol£ J &Z>Z.h\Z&r)^ ik^ifa (35) ^< &<Z)T&3o 

X@2 9 :fc£r% (3 5) fck Ml St^^ia^T, *&Wik&m 
10 (3 6) fcS<^<h^T?#^ 0 Ig2 9 0^bvm >fb^ (3 5) 5=- 

^> 2 P#Pb1. JnTK^^-Br^Cl^tctD, 2M89!©'ft;'&W (3 6) ^tm< *>©T 

15 ^W^ftTfasStyx^T^BS^ (3 8) «, TSB®I@3 0K: 

ctoT, R^tXR^tTKS^Ta&^^^b^-tl (3 7) «fc?)3KC£j&*T£ 

set, ^;jix^)immfa~c&z>*mw4k&m uo) ti5cdx*§3 

20 



25 
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(39) (40) 



IS3 0 :4k<£® (3 7) (D6&mm±(Dtl)l#>Wlffl&, -jKWfcXX5^ 
ikKJfo (T. W. Greene, P. G. M. Wuts, "Protective Groups in Organic Synthesis" 

izx, xx-T-;HbT^>e:t^J:D, *mm4b^®-c$>Z>4k&® (3 8) 
Kc^-e^ 0 lg3 0 Llr>fl|fci, R ] OHiM^Jl/©#ftT, 
*JftT/0> 5 50°C fctl Bflfijfr 5 5 BSIHIKJfcS ^ 21 <h J; D , #5&9§ <Dik&® ( 3 
8) ^t#<feCDT?2feS. 

I@3 1 : R>, ^tXR 2 ^ 7 Jc^MTO^(Z){b^ (3 9) CDiC-COOR 1 !? 

S^ns^^, iif B KttMT\ — JK$J&;bn7K#«¥KJ& (T. W. Greene , P. 
G. M. Wuts, "Protective Groups in Organic Synthesis" #flg) IZTtUltfy 

m^tmmv. *mwfc&® (40) \zm<z.h^^^> 0 ig3i©^i^ 

Mfcl, (3 9) ©S-COOR'Tg^n-S^^, fh7kFD77>, 

*#flrr*£££«kt>, ^mwoxt-s® (40) ^<h*!<t)OT&£o 

SrW-r&fc-S-^te, mG 1 uR2&£KmG 1 u R 3 <D*n j etl&Sm%1kjtm 
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fl££'f£JB b, TMol. Pharmacol., 53, 228-233, 1 9 9 8j 

izmnznTuzjjmz'mK ^i^m^mmiz^xmm^m^mm^m^ 

mGl uR2/R3\zMT%mnmz&^Ttf)l&3i>M.£nm&-t<DM 
fnttS^U GTPr S3££k:J:Dii5£b&£#* if-)l>* $>WiffiftG 

5 TPrSIS^fc:JfflR-r*^**Vi"5. cAMPMcAMP« 7 
h \Z «fc DSdjtbfc t €?, ^ >80*;i/7 n U >5W» c AM P JBflDWlfBlftUfl 

-x, ^>3iS, y;nfh-;k v>~h-jK #uxfi/>^y 

sift ft <£ n* c 

«'J, ?L3!k StiSftflK fgm&K £«m ^J©W«ftafODMPXa#eP^ 
BSH. «f#JC^;i/— y II ^ ^ # h D k° 7 ^ 5 >ig§f$Ml i t Til 

JE*A*#ICJ* bT 0. 01~500mg£lBl @X«IS[ 

So 
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1 ) 

(1R, 2R, 3R, 5R, 6 R) -2-7i?H-6-7MD-3-t Hn 
5 3r~>-t£$/^D [3. 1. 0] ^\++h>-2, 6-5?;*Ul/jtf>K i^x^JVx^ 

(1) -6 3~-5 4 < C^^^^e>^\^tf-^^;i/> ? ~>^1f>l 3 7mL©rb 
7kFn77>7 0 0mL«, 2. 6 6M n-Zf^-)WJ^A^\^>m 
*2 4 5mL*»TU m#M«#Lfc.' (1R, 5 R, 6 R) -6 

10 -7MP-2-^Vky^D [3. 1. 0] ^\^>- 6 -%)Wt>Wt3L<?- 
^tJH 0 1 g(0fh5t HD77>3 4 0mLg^-6 3t~- 5 

>X;V3fc>-f^K) 2 13g©fh7tHn77>7 0 0mL», - 63- 

»J«, tt«£«JET*«&U S«S*7A^D7h^77^- (v-UTJ-T^ : >7 
3^y;i/C 2 0 0 (fr^MUM), ggBfl&ji : ^\W>-flX^= 3 0:1 
-2 0:1-5:1) fcTttULfc. #£>nfc (1R, 5R, 6 R) -6-7)), 
20 t D - 2 - h 'J 7jVt n ^ ^ >^ JV^xjVt^y t*y 7 D [ 3 . 1. Ol^+f- 
~ 2 -X>- 6 -*J^>iX-^XXr;l/ 17 5 g£N, N-^^^)V^)^A 
75K 8 7 5mL, ~BO£Z-& J —)l> 8 7 5 raL izmB U V \i)Vx.^)V 
T^>95. lmL, h'J7xXj^7 7^>8. 6 5 g , i^A 
3. 7 0 g*iJQ*.fc«, -ilbKiSitT, gfil:T5. 5l$Wfl|flsb&. E 

25 i Nmm^mmv, yx^x- 5r;wcT6iiiwiWbfc. wtuji^t) 

A7D7h^77^f- ('>U^:7a!7y;i/C2 0 0 (lP«S), JSiH 
&I& : ^1t->-Mx^= 3 0:1-20:1-10:1) fcTSMSU (1 
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R, 5R, 6R) -6-7Jl/tnt v >^n [3. 1. 0 ] 'S+U— 2 -X>- 2 , 
6 --JtDV-^ym. yX^JHXfJV9 2. 6g^#L 
'H-NMR (200MHz, CDC1 3 ) 6 (ppm) ; 1. 31 (t, J=7. 0 Hz, 3H) , 1. 33 (t, J=7. 0 Hz. 3H), 
2. 37-2. 51 (m, 1H) , 2. 65-2. 81 (m, 1H) , 2. 88-3. 04 (m, 1H) , 3. 10 (dd, 1=7. 5, 2. 6 
5 Hz. 1H), 4.12-4.40(111, 4H) , 6. 77-6. 79 (m, 1H). 
MS (ESI) (Pos)m/z; 265 (M+Na) + 
[a] D 21 = +158.0° (CHC1 3 , c=l. 5) 

(2) JtbZhUJH. 76L, M*6 8 0mLl«bfe (1R, 5 R, 
6R) -6-7JVtnifi/^n [3. 1. 0] 'Vfr-tf— 2-X>-2, 6->># 

10 ;i/^>^ i?XfJl/XXf;i/9 2. 4 glC 5 0 %N-^;WE,M/7fcU > N-^" 
^F^HtK^I 6 0mL^4%m^X^'j7A (VIII) 7j<^$U 2 lmL^jP 

imx^;i/^T2iElMmb7co »)l^^i±T^n^m7K^T^^ il7K«St 

A^nx'bTf^^^- (y'J*yjV:y37^C 2 0 0, MPMJ® : *\tt> 
-|^X^;i/=4 : 1~1 : 1) (1R, 2S, 3R, 5R, 6 R) 

-6-y)\,*u-2, 3 -^h Hp ^Hv^n [3. 1. 0] ^\=Hj->-2, 

20 'H-NMR (200MHz, CDC 1 3 ) 6 (ppm) ; 1. 31 (t. 1=7. 3 Hz, 6H) , 2. 03-2. 34 (m, 3H), 

2. 40-2. 55 (m. 1H) , 2. 70 (d, J-9. 2 Hz, 1H) , 4. 09 (s, 1H), 4. 18-4. 47 (m, 5H) . 
MS (ESI) (Nega)m/z; 275 (M-H) " 
[a] D 27 = -69. 1° (CHCI3, c=1.4) 

(3) tK^T, (1R, 2S, 3R, 5R, 6 R) - 6 - 7 )V^U - 2 , 3-i? 
25 b h'D^t'^D [3. 1. 0] ^1}->-2, 6-^;V#>M yXfJV 

XXtJI'BS. 4g©y^DD^^>l. 2 4L»hUX^7$>10 6 
mLSrJnx., mib^xj^ 3 7 . 6 mL £MTbfc^ 3 0^^jt#bfe o KJfc 



WO 2005/000790 



PCT/JP2004/009384 



35 

•fehx MJ;V6 4 0mLTO7 6 OmLtCg|tfc t £©*gite^}&3 ^ 
HxMJ<y-A9 6. Ogtei^jzt)MIO»6 5 5mgm 

('>UW:7D^;i/C2 0 0, : s\*V>-mM 

x^;U=4 : 1) fcT*»U (1R, laR, lbS, 4aR, 5 a R) -1 
-y)l^rn-3, 3-mvfh7kHD-2, 4 -v^-y-- 3 a *-J-t 
y^n^n/Ua] Wl/>-i, lb-^M>i ^xfjUXfJH 
10 0 9 g £#7c 0 

'H-NMR (200MHz, CDC1 3 ) «5 (ppm) ; 1.33 (t, J=7. 0 Hz, 3H) 1.34 (t, J=7. 0 Hz, 3H), 
2.52-2. 94 (m, 4 H), 4. 23-4. 47 (m, 4H), 5. 40-5. 53 (m, 1H). 
MS (ESI) (Pos)m/z; 361 (M+Na) + 
[a] D 28 = +18.3° (CHCI3, c=l. 0) 

15 (4) N, N-v^^I/^T? HI. 1 OL&^tKI 1 OmLtMlfed 
R, laR, lbS, 4aR, 5aR) -1-7MO-3, 3-v^^y^h 
7hKD-2, 4 -v^-tj--3 A 6 -^T^77D^DA° [a] ^>^i/>-i, 
lb->?^;i/#>^ ^x^JUXrJH 0 9 gt7yitth'J^3 7. 7g 
SrJPA, 5 0t:iCT14^»Lfe o *«&«JETS:SU B*6£^x^;i/X 

20 — 5^6. 4 8LM*7j(17 7mL!«Lm 2 0% (V/V) «5 16 

C 2 0 0, IM:A^>-^X^l/=4: 1) ^T*S®(U (1R, 2 
25 R, 3R, 5R, 6R) - 2 - 7y K - 6 - 7^P - 3 - k F D^y- hy ^ 
D [3. 1. 0] ^t7->-2, 6-i?*))\,#>m ^X^kXX^S 8. 5 

'H-NMR (200MHz. CDC1 3 ) 6 (ppm) ; 1. 33 (t, J=7. 0 Hz, 3H) , 1. 38 (t, J=7. 0 Hz, 3H) , 
2. 18-2. 61 (m, 5H), 4. 21-4. 48 (m, 5H). 
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MS (ESI) (Pos)m/z; 324 (M+Na) + 
[a] D 22 = -48. 7° (CHC1„ c=l. 0) 

5 (1R, 2R, 3S, 5R, 6R) -2-T> 5 F-6-^;^n-3-t Fd 
*~>k*->^D [3. 1. 0] ^+h>-2, Q--Jti)V^>m ylf^XXf 

(1) ftfSMT, ^OO^^>2 0mL»tfe (1R, 2R, 3 R, 
5R, 6R) -2-T> ? K-6-7;V^-n-3-b Hn^^lfv-^n [3. 1. 

10 0l^*D->-2, 6-ZS*i)\,#>m ^I^X7fJH2 0mg}:,-7 5t 
f'TfcfUv ? >4 8 /iLt^nn^^>0. 4mLII^iLfeh'J7Mn^^ 
>^^>ii**7 8 <iL4«TUm *»T1. 5fltF B 1I#bfc.-7 5 < C 
t:t, b°>Jy>2 4/xLi:y^nD^^>0. 2 mL fc*#Fbfc h U y)V*U* 
^>X;V3^>m^7jc%3 9 MLSiTb&ft, MT2 5#&i»#l,&. X— ^ 

15 JHOmL^M, H^trWJ^ tttt£j*ffiTiftttU W*7A^n7h 
sf?7j- (yU*^:73^^C 2 0 0, JUHfttfi : A^>-Ml^ 
;V=5 : 1) IZXmmV, (1R, 2R, 3R, 5R, 6 R) -2-T^F-6 
-7 - 3 - h U 7Jl/t n ^ ^ >X jmy Hy ^ D [ 3 . 1. 0] 

20 'H-NMR (200MHz, CDC1 3 ) 5 (ppm) ; 1. 35 (t, J=7. 0 Hz, 3H) , 1. 38 (t, J=7. 0 Hz, 3H), 
2. 35-2. 50 (m, 2H) , 2. 62-2. 86 (m, 2H) , 4. 31 (q, J=7. 0 Hz, 2H) , 4. 27-4. 55 (in, 2H) , 
4. 94-5. 10 (m, 1H) . 
MS (FAB) (Pos)m/z; 434 (M+H) + 
[a]„ 26 = -31. 2° (CHCI3, c=0. 4) 

25 (2) N, N-y^?MJl/A75F6. 9mLt:ij|Lfc (1 R, 2R, 3 R, 
5R, 6R) -2-7yF-6-7;Wn-3-MJ7JI/tD^^>7;i/» 
:*3^>t:->#D [3. 1. 0] ^\^>-2, §-z?t>)V?$>m. ylfJl/X^ 
fJV7 0 1mgtIii*U7A6 8 8mg, 18-^77> 6-X— 
2 8mg£ap*jfcgL MS3£B£tT, SilfcTl. 5B^m H£4 5 X:\ZX 
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^:73^;i/C 2 0 0, MIliM : A^>-iixf;V=5 : 1) fcTff 
5 IU (1R, 2R, 3S, 5R, 6R) -2-7yF-6-7MD-3-t 
Fn^v-tf^n [3. 1. 0] ^+)->-2, 6-^;i/^>^ 2, 6-5? 
8 8mg§#f;, 

] H-NMR (200MHz, CDC1 3 ) 5 (ppin) ; 1. 34 (t. J=7. 0 Hz, 3H), 1. 36 (t, J=7. 0 Hz, 3H), 
2. 16 (dd, J=2. 9 Hz, 14. 9 Hz, 1H), 2. 17-2. 30 (m, 1H), 2.44 (dd, J=3. 1, 8.1Hz, 
10 1H), 2. 6 1 (dd, J=12.3, 16.0 Hz, 1H), 2. 80-2. 99 (m, 1H), 4. 29 (a, J=7. 0 Hz, 2H), 

4. 34 (q, J=7. 0 Hz, 2H) , 4. 48-4. 64 (m, 1H) . 
MS (ESI) (Pos)m/z; 324 (M+Na) + 

[a] D 25 = +6.4° (CHC1 3 , c=l. 0) 

15 (.mmm 2 > 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-y^nn^> 
yJl/7Jl/7 7XJ|/) - 6 -y)\>i>TU-\ilsZu [3. 1. 0] ^\^-9->-2,6 
-z?*)l#>m. ^Ifjl/IXfJK JkX$ (1R, 2S, 3R, 5R, 6 R) - 
2-75/-3- (3, 4-y^Dn^>^JV7 7XJW -6-^;i/^D- 
20 bf->/?n [3. 1. 0] s\3F-V->- 2, 6 -i?t))l#>Wl<D&m 

(1) tifS^T, ^nn^^>6. lmLlzmmVfc (1R, 2R, 3 

5, 5R, 6R) - 2 - 7^H - 6 - - 3 - h Fo + yhyi/n [3. 
1. 0] ^v^y->-2, 6-^;P^>K yxfjH7f^3 6 4mgM , k' 
U5»0. 2 1mLt; 1 -7 7t~-69 < CI:Ty7DD^^>l. 2mLfci§ 

25 ilfc h U 7MD^^ >7J^>ii7j(t| 0 . 3 6mL$lTU&, -7 7t 
tT3 0»|HI^im MT3 0^Wlfc o yX^X-f^3 0mL 

- (->U*^;V: 73!7^C 2 0 0, MMmm : <\tt>-&WtJL7)V= 5 : 
1) fcTttRU (1R, 2R, 3S, 5R, 6 R) - 2 -75? F- 6 -y)V^ 
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□ - 3- hVy)l^ra^^>xjV^-)V^i^\£zy^u [3. l. o] ^it> 

'H-NMR (200MHz, CDC1 3 ) <5 (ppm) ; 1. 36 (t, J=7. 0 Hz, 3H), 1. 39 (t, J=7. 5 Hz, 3H) , 
2.26-2.63 (m, 3H), 2. 9 1-3. 10 (m, 1H), 4. 25-4. 45 (m, 4H) , 5. 57 (dd, J=9. 0, 2.9 
5 Hz, 1H). 

MS (ESI) (Pos)m/z; 456 (M+Na) + 
[a] D 26 = -41.4° (CHC1 3 , c=l. 1) 

(2) ^t^ffl^T, X^/-jH 8mLMUfcthU^A3 0 8mgfc, 

^iiwt, 3, 4-^nn^>i;jM;^^>2. 5 9g^jjn^., 5ftmm 

io WhfrWi, iJETiilfc. Mt^^f^M^F^ K 6 4mL ^jio^, gi& 
ICT^pWI/7J|/*^>F6. 4mLt:»fc (1R, 2R, 3S, 5R, 6 

R) -2 -Ti^H- 6 -yji/^n- 3 - hU^;^a^^>x;v^-;i/^->- 
tfe^n [3. 1. 0] ^it>-2, 6->?#;V^>M i?x^x^r^3. 

2 3 gJD*., 1 0£f«JJjf#Lfc o ^X^JI/X-tJI' 2 5 OmL^jDA, JbJitT 

15 e^^iibfeo TJi^^x^;vx-7 : -;KcT2iHittmbfe 0 ^mm^^^x, 

- (~>U^^> : U^U^fJVC 2 0 0 (fD^M^), JHH*M : ^^y-W- 
tX^jl/= 1 0:1-5:1) tTfSMU (1R, 2S, 3 R, 5R, 6 R) 

20 -2-y^F-3- (3, 4-^^nn^>>*ji/7^77xjW -Q-?)V3ru 

-t'->7a [3. 1. 0] "v£+h>- 2, 6 -v>;fr;i/7tf>& yX^JVXXfJl' 

3 . 3 5 g £t#fc„ 

'H-NMR (200MHz, CDC 1 3 ) 5 (ppm) ; 1. 34 (t, J=7. 0 Hz, 3H) , 1. 38 (t, J=7. 0 Hz, 3H) , 
2. 20-2. 49 (m, 4H) , 2. 99-3. 13 (m, 1H) , 3. 68 (d, J=13. 6 Hz, 1H) , 3. 84 (d, J=13. 6 
25 Hz, 1H), 4.22-4.51(ra, 4H) , 7. 16 (dd. J=8. 1, 2.0 Hz, 1H) , 7. 34-7. 46 (m, 2H) . 
MS (ESI) (Pos)m/z; 498 (M+Na) + 
[a],? 4 = +129. 9° (CHC1 3 , c=0. 5) 

(3) fh7tFD77>100mL, 1 OmUzmffiVtc (1R, 2 S, 
3R, 5R, 6R) -2-7^-3- (3, 4 U U^>i^JV7,Ay 7 — 
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)V) -G-7)V*U-\f.z,!?U [3. 1. 0] s\*D->-2, 6-^tUV^>m 
yl^HXT;V3. 3 5 gfClMhU^^;i/*X7^>/5 : -h^t HD7^> 
mt7. 7mL£3in^ MmzTimmmWlstCo yX^H-T^2 0 0mL 

;wc2oo mytmmm), mmrnm : ^ij->-iix^v=2 : n ^x*s 

10 §S*U (1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 

□ ^>^;vx;v^txi;1/) - 6 ~^;v^-n-HS/^n [3. 1. 0] -\*v>- 

(4) rh7hHO77>0. 8mL, BlI/zRO. 4mLI:»fc (1R, 2 
S, 3R, 5R, 6R) -2-757-3- (3, 4 □ U^y^JlXJly 
15 7XJW -6-y)V^ru-\i^^u [3. l. o ] -\^>- 2, 6 -zftiJltf 
>m yX^XXrJH lmg*C7KSHtU3^A7Kfn#/l 2mg^M, 

omL^jPK., ^.u\zTimmm,wvtc'&, ^*>3mmw§ (ag sow-x 

8 Res in (HM)> 11^1 : zK, 40%fh7tFn77 >zfc7#?^ 1 
20 0 %fc°U> ? >zkJ§$D fc-OtMU #e»nW^$ei:rh7t:FD77>T 
»U (1R, 2S, 3R, 5R, 6 R) - 2-757-3- (3, 4-^ 
DD^>yMJl/7 7Xj|/) - 6 - ^l^D - P [3. 1. 0] ^+f-> 

-2,6 2 5mg» 

25 (HJ&M 3 ) 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-i?#UW<> 
P)l7s)l7j- )V) - 6 -y)V-tU~\L^^U [3. 1. 0] s\*D->-2, 6 
-S^* yX^X^jJk W(1R, 2 S, 3R, 5 R, 6 R) - 

2-757-3- (3, 4-i/i7DD^>>?;Vx;l/y^x:;i/) -6 -7;i/^-D- 
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h'S/^O [3. 1. 0] *\tt>-2, 6-¥%)Vtf>Wt<D'&& 
(1) F7^7-fX-7th>M, ^nD^^>l. 4 6mLfc»ilft (1 
R, 2S, 3R, 5R, 6R) -2-T^H-3- (3, 
XiV7 7n;W -6-7;Vtn-b'y^D [3. 1. 0] /\^>-2, 6-i? 
5 ^;i/^>M ylfJ.HX7^7 3mgf:, 3-^DDfflftIS»3 2mg*Jo 

1-2 : 1) teT#«U (1R, 2S, 3R, 5R, 6 R) -2-T^H-3 

- (3, 4-^op^>s;^jV7^n;i/) - 6 -y)V^ru~\£^y u [3. 

1. 03 s\tt>-2, 6-¥%)V#>m. ^JH7f;V6 3mg,M(l 
15 R, 2S, 3R, 5R, 6R) - 2 - 7>*F - 3 - (3, 4-y^7 0n^>yjV 

-6 -7;i/^-n-t:S/^n [3. l. o] ^it>-2,6-S> 

(1R, 2S, 3R, 5R, 6R) -2-7S?K-3- (3, 4-y^nn^> 
5?)V7>)Vy 4 - 6 -y)V*U-\Zi/iru [3. 1. 0] ^tf->-2,6 

20 -S?*;i/#>16 yX^l/X7fJl/ : 

'H-NMR (200MHz, CDC 1 3 ) <5 (ppm) ; 1. 36 (t, J=7. 0 Hz, 3H) , 1. 38 (t, J=7. 0 Hz, 3H) , 

2. 33 (dd, J=14. 1, 8. 4 Hz, 1H) , 2. 43-2. 61 (m, 2H) , 2. 80-2. 97 (m, 1H) , 3. 1 1-3. 24 
(m, 1H), 3. 79 (d, J=13. 2 Hz, 1H) , 4. 09 (d, J=13. 2 Hz, 1H) , 4. 25-4. 43 (m, 4H) , 
7. 17 (dd, J=8. 4, 2. 2 Hz, 1H) , 7. 40-7. 50 (m, 2H) . 

25 MS (ESI) (Pos) m/z; 514 (M+Na) + 
[a] D 28 = +36. 0° (CHClj. c=0. 5) 

(1R, 2S, 3R, 5R, 6R) - 2 ~Tz? K - 3 - (3, 4-y^DD^> 

z?)),y>)Vy*-)V) -s-yfy^u-Mz/yu [3. l. o] ^+h>-2, 6- 
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'H-NMR (200MHz, CDC1 3 ) <5 (ppm) ; 1. 36 (t, 1=1. 0 Hz, 3H), 1. 39 (t, J=7. 0 Hz, 3H), 
2.33-2.58 (111, 3H), 2. 86-3. 05 (m, 1H), 3. 53 (dd, J=ll. 2, 8.1Hz, 1H), 4.24-4.46 

(m, 6H), 7. 28 (dd, J=8. 4, 2. 2 Hz, 1H), 7. 44-7. 56 (m, 2H). 
MS (ESI) (Pos)m/z; 530 (M+Na) + 

[a] D 29 = +7. 9° (CHC1 3 , c=0. 7) 

(2) nmM2(D (3) tmmiZlsT, (1R, 2S, 3R, 5R, 6R) -2 
-75?F-3- (3, 4->?i7DD^>v;^;i/7^ -)V) - 6 -7)V*U-\£ 
isfu [3. 1. 0] ^-y->-2, 6-5?#;M^>M y!^XXj^6 1 
mgJ;D, (1R, 2S, 3 R, 5R, 6R) -2-757-3- (3, 4-5? 
2UU^>V)\>7,)V7 j ~)V) -6-7)Vjru-\ii/S7U [3. 1. 0] 

(3) Hl»J2© (4) tmmzVX, (1R, 2S, 3R, 5R, 6 R) -2 
-757-3- (3, 4-y^DD^>^jV7^rjW -6-7;l^D-t: 
v^D [3. 1. 0] s\*D->- 2, 6 -5?#;i/^>i£ ^x?J|/X7tJV3 8 
mg^O, (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 4-5? 
?un^>i?)lX)l7j -6-7)VJTU-\ils7U [3. 1. 0] ^+)- 
>-2, 6-5^^;i/#>^l 7mg^#fco 

(H»!l4) 

(1R, 2S, 3R, 5R, 6R) -2-757-3 - (3, 4-y^DD^> 

i/)V7,)V7 ~)V) - 6 --7)^U-\L^O □ [3. 1. 0] ^\=Mt>-2,6 
-5?*;l/^>^ M(1R, 2 S, 3 R, 5R, 6R)-2-75/-3-(3, 



4- y^on^>yj^jV7*xjV) -6-^;^n-tfv^D [3. 1. 0] 



y v*u->-2, 6 -5?#;i/^>m©£-j& 

(1) mffiM2(D (3) t^ifcbT, (1R, 2S, 3R, 5 R, 6 R) -2 

-T5?F-3- (3, 4-v^DD^>e;;^^7^z;y) -6-;7;M-n-tf 

5- ^a [3. 1. 0] ^+h>-2, 6-5?#;i^>m ^K7tM9 
Omg^B (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 4-5? 

i7an^>5?;i/7.;i/^*x:;i/) - 6 -^;M-n- tf5^n [3. 1. 0] ^-y- 
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> - 2 , 6 - >m S^X^X* fJH6 9mg £#fc„ 

(2) (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 
p^>^jl/^;i/7^--;v) -6-7Jl/tn-hy^D [3. l. o] ^it>- 
2, 6-^;V^>K yXf^x7fjH 0 8mg£6 0%i»(W/V%) 1. 
OSmLt, 13 0t:tT3HF«lfc. R*&8i*£3k?&U 5&j£7klMb:*- 
h U ^ AzK^tCTf fPbfeo Mfc:Tll^W»#V^ -f*>^lft»IIB (A 
G 50W-X8 Resin (HI), jRNJSJK : tK, 30%fh5kFD7 
7>7fO&?& 1 OXtfU5^>7K**) fctill, (1R, 2S, 3R, 5 R, 
6R) - 2-757-3 - (3, 4 -5?^ DD^>i;M;i/7t^W -6-7 
)V*U-\Z$si?u [3. 1. 0] A^>-2,6-yM#>i7 6mg^# 

fee 

(H«!I5) 

(1R, 2R, 3R, 5R, 6R) -2, 3-y75;-6-7Mn-k'y^ 
O [3. 1. 0] ^i^>-2. 6-i?#;i^>m yX^mfJK Rtf (1 
R, 2R, 3R, 5R, 6 R) -2, 3-775;-6-7JPtnlfy^n [3. 
1- 0] *\tt>- 2, 6 -5?%)Vtf>M<D&l£ 

(1) N, N-^^M75F5mLfc*jSPLfc (1R, 2 R, 3S, 5 
R, 6R) -2-7yF-6-7MD-3-hU7Mo/^>7J!/^M 
^ry-lfy^n [3. 1. 0] ^+h>-2, 6-z?%)V#>m ^lfJVx7 

7";i/ 2 5 0mgL Ti?tt.jr h'J7A56mg £2)0*., SST? 3 0 #W8i#b&. 
y'l^JH-r;!/ 1 OOraL SKJfcjgifclCjD*., iCDX- 5=-;Wgi££zk 2 5mL 

200 mmmm, mmmm : ^t>-sii^= 1 o : d utii 

U (1R, 2R, 3R, 5R, 6 R) -2, 3 - S JTV F~ 6 - :7;M*a fcfv' 
[3. 1. 0] ^1t>-2, 6-v*#;i^>M ylfJHXfJH7 5 
m g £#7to 

'H-NMR (200MHz, CDC Is) 5 (ppm) ; 1. 34 (t, J=7. 0 Hz, 3H). 1. 40 (t, J=7. 0 Hz, 3H), 
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2. 25-2. 57 (m, 4H). 3. 94-4. 04 (m, 1H), 4. 24-4. 45 (m, 4H). 
MS (ESI) (POS)m/z; 349 (M+Na) + 
la}™ = +32. 7° (CHClj, c=0. 59) 

(2) iil 5mL <h7j(5mL©iMl{Mtfc (1 R, 2R, 3 R, 5R, 

5 6R).-2, 3-/7yH-6-7Mn-lfy/7D [3. 1. 0] ^i+>- 
2,6->?^;i/^>m ylfJUXriHTOmgl:, 

2 5mg?;M, 7K^#fflmT^T? 2 4Btf B 1Jf ^bfco ±^7^ hZW&, 5 
Ot:TMJ£T?«£g:£U (1R, 2R, 3 R, 5 R, 6 R) -2,. 3->>7 

^y-6-7;i/^-ptf>'^n [3. i. o] ^-y->-2, 6-^*;vaj?>» 

10 l?JH7fJP4 2mgSj|fc. 

(3) £%0!2® (4) iR«fctT, (1R, 2R, 3R, 5R, 6 R) -2, 
3-^7S.y-6-y)^U\£->^U [3. 1. 0] ^lJ->-2, 

#>m 6-X^XXr;H 2mg£r) (1R, 2 R, 3 R, 5R, 6 R) - 
2, 3-y757-6-7Mnhy^D [3. 1. 0] ^\^rU*>- 2, 6 -5? 
15 *M>»14mgSffc. 

(»J6) 

(1R, 2R, 3R, 5R, 6 R) -2-75^-3- (3, A-i?^UU^> 
V)V7=l;) -6-7Mnty^D [3. 1. 0] 2 , 6 - *Jft)V 

20 ^JH7fJk W(1R, 2R, 3R, 5R, 6R) -2-7$ 

y-3- (3, 4-y^OD^>y^7$;) -6-7MDt'y^O [3.1. 
0] ^+h>-2, 6 -S?;fc;i/# 

(1) Th7kHQ77>7. OmL, Bl^tKO. 7mL(I)§ilfc (1R, 2 
R, 3S, 5R, 6R) - 2 ->y F - 6 - 7Mn - 3 - t F - Hyi/ 

25 D [3. 1. 0] A*iJ->-2. 6-i?*;W#>ift yI?jH7f^2 4 5m 
g k 1 M h U ^ 5f\>W*X 7 w F7tFn77 >«iK 0 . 8 9mL^M, 
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^nvh^^- (yij»:73^ K 2 0 0 (ftftffigfi). ARK 
»:^nn*M-l^y-^50 : 1) fcT*«U (1R, 2R, 3 S, 
5R, 6R) - 2-75;-6-7MD-3-hFD^/-hy^D [3.1. 
0] ✓v^+h>_ 2 , 6-^;i/3j?>jK yx?Jl/XXr;H 6 3mgS#fc. 
'H-NMR (200MHz, CDC1 3 ) 5 (ppm) ; 1.32 (t, 1=7. 3 Hz, 6H) , 2. 07-2. 23 (i, 2H), 2.41 
(dd, J=8. 1, 3.3 Hz, 1H) , 2. 71-2. 91 (m, IB), 4. 10-4. 41 (m, 5H). 
MS (ESI) (Pos) m/z; 276 (M+H) + 
[a] D 25 = +2.8° (CHC1 3 , c=l. 5) 

(2) fh7tFD77>0. 8mLIC»#lfc(lR, 2 R, 3S, 5 R, 6 
R) -2-75y-6-7Jl/tP-3-tHD^y-hy^D [3. 1. 0] -\ 

2, 6-i?*;p#>n i?xf;nxf;H 6 Omglz.mmmMTkmi- 
MJtfA*tB*0. 8mL, Wy-t-»yW^hl52mglM 
fc^ S^^T4B#p B 1^bfe 0 R^^^g^^x^;i/}CT2|HttttJUfec Wttl 

;i/ : 7^7y;vc 200 mymmm , : ^-y->_^ x ^ ;w== 2 . 

1) fcT»«U (1R, 2R, 3S, 5R, 6 R) -2-t-7h^M 
-;V7 5 / - 6 - 7 WO - 3 - k h* O+y- k'y ^ D [3. 1. 0] ^\*+h> 
- 2, 6 -i?#;i//tf>^ i?X^X7rJP2 1 4mgSHfc, 
'H-NMR (200MHz, CDCI3) <5 (ppdO ; 1. 29 (t, J=7. 0 Hz, 3H) , 1. 30 (t, J=7. 0 Hz, 3H), 
1.44(s, 9H), 2. 20-2. 48 (m. 3H), 2. 77-2. 98 (m, 2H), 4. 07-4. 48 (in, 5H) , 5.57 (s, 
1H). 

MS (ESI) (Pos) m/z; 398 (M+Na) + 

[a] D 22 = -14. 0 (CHCI3, c =0. 9) 

(3) mmM2<D (1) tmmiZVT (1R, 2R, 3S, SR. 6R) -2- 

t -r/h^A^sfc^rsy- 6 -?)V3ru- 3 -t HD^-kfv'^n [3. 
1. 0]^+h>-2, 6-^)V^>m ^X^XXrJH. 47gJ:^(l 
R, 2R, 3S, 5R, 6R) - 2 - t -?h*i/jl)ViS=-)V7=i;-G-7)\, 
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rtd-3- h 'J 7Jl/tn^ 3? >X;^~ jmy - k'y^ n [3. 1. 0] A* 

•H-NMR (200MHz, CDC1 3 ) 6 (ppm) ; 1.25-1. 41 (m, 6H), 1. 44 (s, 9H), 2. 13-2. 26 (m, 
1H) , 2. 40-2. 57 (m, 2H) , 2. 97-3. 20 (m, 1H) , 4. 14-4. 47 (m, 4H) , 5. 32 (s, 1H) . 
5 5. 99 (d, J=8. 4 Hz, 1H) . 

MS (ESI) (Nega)m/z; 506 (M-H) " 
[a] D 28 = +79.8° (CHCI3, c=0. 5) 

(4) N, N-^;WA75F16. 3mL{«bfc (1R, 2 R, 3 
S, 5R, 6R) - 2 - t -7>^y*Mx^75 J - 6 - ^;^n - 3 - h 

10 U^;p^-n^^>x;^-;i/^s/-t^>^D [3; 1. 0] ^\*+)->- 2, 6 - 

>^;i^>M ^I^XXfJH. 6 3 gfCT^b^-hU^AS 1 3mg^JP 
Afc^, ^StClTmm 3 5tfcT2 0^F«lfc. T^b±bU^7 
Al 0 4mg£*D*_;^ 3 5 XZ \ZX 1 8 mmmWVtc Q ^X^X-f;V5 0 

mm:^^>-mmjL^ji=5 : 1) ur, 2r, 3r, sr, 

6 r) - 3 -yv F — 2 — t h^>-*;^x:;i,T$ y - 6 -^;^d trs/^ 

D [3. 1. 0] ^it>-2, 6->?*;U^>m ylfJH77;i/7 7 5mg 

20 

'H-NMR (200MHz, CDCI3) <5 (ppm) ; 1. 29 (t, J=7. 0 Hz, 3H), 1. 33 (t, J=7. 0 Hz, 3H) , 
1.45(s, 9H), 2. 21-2. 56 (m, 3H), 2. 92 (dd, J=7. 7, 2. 4 Hz, 1H) , 3. 78-3. 88 (m, 1H) , 
4. 17-4. 4 Km, 4H), 5. 01 (s, 1H). 
MS (ESI) (Pos) m/z; 423 (M+Na) 
25 [a]™ = +0. 79° (CHCI3, c=l. 4) 

(5) mMM6(D (1) tmm\ZVX (IR, 2R, 3R, 5R, 6R) -3- 
Ti^H-2 - t - 7h^y*Mx;i,75y-6 -7MDh'^D [3. 1. 
0]-s^1t>-2, 6-^#;i^>|g ^X^XXf^7 2 5mgd;^ (1R, 
2R, 3R, 5R, 6R) -3-T^y-2- t -7 h*ris% )V#-)V7 2. / - 
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e-yju^uM^u [3. 1. 0] ^v^y->- 2, 6 -z?*)ltf>m 

JlJL7,^JV5 5 3mg^c, 

■H-NMR (200MHz. CDCI3) 5 (ppm) ; 1. 30 (t, J=7. 0 Hz, 3H), 1. 32 (t, J=7. 0 Hz, 3H), 
1.44(s. 9H), 2.06-2.27 (111, 2H), 2. 40-2. 55 (m, 1H), 2. 61-2. 72 (m, 1H) , 
5 3.28-3.47 (ra, 1H), 4. 17-4. 41 On, 4H). 5. 05 (s. 1H) . 
MS (ESI) (Pos) m/z; 397 (M+Na) + 
[a], D 27 = -14. 2° (CHClj, c=l. 4) 

(6)m,^nn*M0. 8 8mLCI§iUc (1R, 2R, 3 R, 5 R, 
6R) -3-757-2 - t -7h*is*)l#-)l,y5. J - 6-7J^Db^ 
10 n [3. 1. 0] ^+h>- 2 , 6-^)V^>m ^H7fiH7 5m 
gfc* t!U^>42ML, ]fttf3 f 4-^nn^j^n$H12 3mg^ 

Ik Mm%MJ±TmmLfzo mk^ti^^u^Y^f^y 4 — (~>U#^r;i/: >7 
15 3^VC2 0 0 (BttfiKSS), jRMg*: fDD^A-x^/^=i o 
0:1-50:1, ^\^>-mm.^)V= 5 : 1) fcTiffggU (1 

R, 2R, 3R, 5R, 6R) - 2- t-7>^>M«7$/-3- (3, 
4-^DD^>^7$7) -6-7^0^0 [3. 1. 0] s\*-V-> 

20 "H-NMR (200MHz, CDC1 3 ) 6 (ppm) ; 1. 23-1. 34 (m, 6H) , 1. 44 (s, 9H) , 2. 03-2. 26 (m, 2 
H), 2.43(dd, J=13.0, 7.3 Hz, 1H) , 2. 83-2. 93 (m, 1H), 3.02-3. 15 (m, 1H), 3.71 
(d, J=13.2Hz, 1H), 3. 80 (d. J=13. 2 Hz, 1H), 4. 12-4. 39 (m, 4H), 4. 82 (s, 1 H), 
7. 11 (dd, J=8. 1, 2.0 Hz, 1H), 7. 33-7. 45 (m. 2H). 
MS (ESI) (Nega)m/z; 531 (M-H) ~ 

25 [a] D 27 = -15. 1° (CHC1 3 , c=0. 5) 

(7) *fcT, (1R, 2R, 3R, 5R, 6 R) -2-t-^h^>M#X 
^7S7-3-(3, 4-^DD^>yjl/7Sy)-6-7Mnhyi7D[3. 
1. 0] ^^>- 2 , 6-5?*^#>« ^X^xXr^2 8mgL 4M 
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8mmmwhrzo Kfommzfrnrv, mm^mTkmi- bv^A7mmzx^mv 
tt&s ftm*ft-orzo Tkm&mmx-^Mzxmmvrc. mmm*&t>itx. m\ 

£&EET«*BU (1R, 2R, 3R, 5R, 6 R) - 2 -T5 7 - 3 - (3, 
5 4-y^DD^>yJl / 7$y) -6-7^tDh*y^D [3. 1. 0] ^1r> 
-2, 6-5?%)Vtf>m. lmg» 

(8) mMM2(D (4) tBWtebT, (1R, 2R, 3 R, 5 R, 6 R) -2 
-757-3-(3, 4-y^DD^>^75;)-6-7MDhy^D[3. 
1. 0] <\tt>-2, 6-i?%)V#>M > ? X^;UXX5 : -;W2 8mg<fcD, (1 
10 R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-^DD^>yjP 

75/) -6-7MDh*^D [3. 1. 0] 'V*f*->-2, 6-5?#;M$> 
mi 7mg$ft 

(HJfiM 7 ) 

15 (1R, 2R, 3R, 5R, 6 R) -2-757-3- [N. N- (3, 
2UU^>i?)V) *^JIT$J) -6-7MDlf^D [3. 1. 0] 
>-2, 6-^;i^>H yX^l/X7f;K M(1R, 2R, 3R, 5R, 
6R) -2-757-3- CN, N- (3, 4-y^DD^>^) *5P7U75 
73 -6-7MDty/;D [3. 1. 0] ^1J->- 2, 6 -5>%)Vtf>m<D 

20 £-J5& 

(1) N, N-^WjkA75Fl. 3 6mLfC^bfe (1R, 2R, 3 
R, 5R, 6R) -2-t-7h^>M»757-3- (3, 4~i?#U 
n^>yjV75 7) -6-7RDty7P [3. 1. 0 ] «\*>&>- 2, 6 - 
5^*;P#>K i?X^X^r;H 3 6mgll^S*ij«7A7 lmgRUt, 3^ 

#§Lfc 0 M^7A^D7h^7^- (y'JA^: 7xOy;i/C 2 0 0 (ft 
%«I*g). SW:^>-Hix^=5 : 1) fcT*«U (1R, 2 
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R, 3R, 5R, 6R) - 2 - t h*z/%)\>tf-)\,7 * J - 3 - CN, N- 
(3, 4-y^DD^»^) ^75/) - 6-7MDhy^D [3. 1. 
0 ] <\**r > - 2 , 6 - V* >Wt VJL^frJL* fJH2 6mg 
■H-NMR (200MHz, CDC 1 3 ) 6 (ppm) ; 1. 28 (t, J=7. 0 Hz, 3H) , 1. 29 (t. J=7. 0 Hz, 3H), 
1.43(s, 9H), 2.11(s. 3H). 2. 16-2. 58 (m, 3H) , 2. 80-3. 07 (m, 2H), 3. 29 (d, 7=13.6 
Hz, 1H), 3. 78 (d, 7=13. 6 Hz, 1H), 4. 05-4. 43 (m, 4H), 4. 86 (s, 1H), 7.08 (dd, 
J=8. 4, 1.8 Hz, 1H), 7. 31-7. 41 (m, 2H). 
MS (ESI) (Pos)m/z; 547 (M+H) + 
[a]„ 25 = -51.9° (CHClj. c=0.5) 

(2) nmW6<D (7) tmmzVT, (1R, 2R, 3R, 5R, 6R) -2 
- t - 7h+y*M-jV75y - 3 - CN, N- (3, 4-y^nD^>i?jl,) 

*^)V7^;-} -6-yj\,*u\±*s?u [3. i. o] s\*y->-2, 6-i?x 

)V#>& yi^HXTjH2 4mgJ:t) 1 (1R, 2R, 3 R, 5 R, 6 R) 
-2-T^y-3- CN, N- (3, 4-y^DD^>yJW ;>WV75/] - 
6-7MDby^D [3. 1. 0] ^v^>-2, G-*?*l)ViS>n >>X^ 

(3) ^»J2© (4) iR«fcbT, (1R, 2R; 3R. 5R. 6 R) -2 

-y^y-3- [(3, 4-^nn^>^) -^^;i/-T^y] _ 6 -^;p 

tDt '^ D C3. 1. 0] ^U->-2, 6-^;V^>m ylfJUXr 
;W94mg£D, (1R, 2R, 3R, 5R, 6 R) - 2-757 - 3 - CN, 
N- (3, 4-^DD^>^) -6-7Mnk'y^D [3. 

1. 0] ^>-2, 6-S?*K>i6 2mg$#it. 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-^nn^> 
W^T^y) -6-7;V^-Dlf^n [3. 1. 0] ^+h>- 2, 6 -y?# 
»#>I6 yl^^X^fJk Stf (1R, 2R, 3R, 5R, 6 R) -2-7 
5/- 3- (3, 4-^DD^>\Ar;KF^/) -6-7fr*u\fis&a [3. 

1. o] ^+»->-2, 6-^;i/^>m©^ 
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(1) ^DD^MO. 1 7mL«Lfe (1R, 2R, 3R, 5 R, 6 R) 
-3-757-2-t -^h^y*J^z;i/7^y-6-7Mnb:y^D [3 
1. 0] -\^>-2, 6-i?%)m>m. yIfjH^TjH7mgf:, b°U 
¥>7. 3/iL, M3, 4-^DD^>^JV ^OUF14mg^M, 
Mt:.T3PfFWLfe 0 Mi^iffTIilfc. ii^7A^n?h^ 
77 J- (y'J*^:73^>C 2 0 0 (fD^^M), Wi:^DD 
*^-I^y-^=10 0: 1) ICT^Sb, (1R, 2R, 3 R, 5R, 6 
R) - 2- t-^h^^; l/ ^-; l/ y^y_ 3 _ (3j 4 n d^>y-f ^ 
73-7) -6-7Mot*^D [3. 1. 0] -\*+h>- 2 , 6 -^*^> 
M i?JL^)l3iX : T)l 2 1 m g $ff Co 

'H-NMR (200MHz, CDC1 3 ) 5 (ppm) ; 1. 19 (t, J=7. 0 Hz, 3H) , 1. 31 (t, J=7. 3 Hz, 3H), 
1.41(s, 9H), 2. 21-2. 64 (m, 3H), 2. 82-2. 9 Km, 1H) , 4. 07-4. 37 (m, 4H), 4.58 
-4.75(m, 1H), 6. 20 (s, 1H) , 6. 39-6. 50 (m, 1H), 7. 46-7. 57 (m, 2H), 7.80-7.85 (m, 
1H). 

MS (ESI) (Nega)m/z; 545 (M-H)" 
[a] D 23 = +12. 1 (CDCI3, c=0. 9) 

(2) MMffl 6 <D (7) tmmiZ, (1R, 2R, 3 R, 5R, 6 R) -2-t 
-T'h^M-^Sy- 3 - (3, 4-^nD^>^;i/75/) -6 
-7Jl/tnh , y^n [3. 1. 0 ] ^it->- 2, 6 -^ti)V^>m 
XXf;H0 7mg<tf) (1R, 2R, 3R, 5R, 6 R) - 2-75 / - 3 - 

(3, 4-^^nn^>vV^T$y) -6-y)V^ra\f^^u [3. 1. 0] 
^•y->-2, 6->^;i^>m ^;nxf^8 5mg^„ 

(3) i!M2 0 (4) tRfllte, (1R, 2R, 3R, 5 R, 6 R) -2-T 
57- 3 - (3, 4-^OD^>^^75 7) - 6-7MDty7D [3. 
1- 0] ^+f->-2, 6-^;i^>^ ^i^x7,TJM8mgJ;t), (1 
R, 2R, 3R, 5R, 6R) - 2-757-3 - (3, 4-^DD^>yW 
JVY^y) -6-7MDby^D [3. 1. 0] ^\^rl7->-2, 6-i?#;i/# 
>i2 4mg^#fc, 
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(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-y^nD^> 
"MJVtti/) -6-7MDH^O [3. 1. 0] s\*^>-2, 6-i?# 
)Vi£>m 2-^>s;;H7f^ 6-I?mf;k W(1R, 2R, 3 
5 R, 5R, 6R) - 2-T5/-3- (3, 4-y^Dn^>yVM+y) - 
6-^;^nif^^n [3. i. o] ^it>-2, 6-^;w^>Bgo^ 

(1) trU5»3. 7mLfe*j»Ufc(lR, 2 R, 3 R, 5 R, 6 R) -2- 
T^K-6-^;^n-3-h Fn^if^n [3. l. o] ^+J->- 2, 
6~i?*;i/s|?>Bfe 2-^>^l/XX7^ 6 -X^X7tJP2 0 2mgl; 

io ttt<b3, 4-^^na^>^;V2 3 4mg$M, f ^l^T, 8 
B#lffl«#L;fc. Rj£Jg*£K:imx^;i, l 0 OmL £©imx^;Hg$?£ 

>7r]^y;i^C 2 0 0, M@S^:^\^it>-^x^;u= 10:1) (CTftMU 
15 (1R, 2R, 3R, 5R, 6 R) - 2 -7^K- 3 - (3, 4-^DO^> 

- 6-^;i/^-nt^>^D [3. 1. 0] 6-^ 
;V#>» 2-^>J?JHXf;V 6-x^xXtJV2 9 8mg$ife 0 
'H-NMR (200MHz, CDC 1 3 ) 5 (ppm); 1. 35 (t, J=7. 3 Hz, 3H), 2. 35-2. 55 (m, 3H). 2.77 
-2. 87 On, IB). 4. 3 1 (q, J=7. 3 Hz, 2H), 5.24-5.46 On, 3H), 7. 28-7. 60 (m, 6H). 
20 7. 90-8. 20 On, 2H). 

MS (ESI) (Pos)m/z; 558 (M+Na) + 

(2) mmM2(D (3) (lR, 2R, 3R, 5R, 6R) -2-7 
5?F-3- (3, 4"^DD^>^^» -6-7;PtDH^D [3. 

i. o]^\^>-2, 6-s>*j;h*>» 2-^>^xxf;i^ 6-x^;v 

25 X^fJV2 9 8mgj;D (1R, 2 R, 3 R, 5R, 6 R) -2-757-3- 
(3, 4-^nD^>y-f^y) -6-7WDhy^n [3. 1. 0] 

'v*-*>-2. 6-$>*;m*>b 2-^>y;i,xxr;i/ 6-x^xxf;i, 

2 1 8mg*Hft, 

(3) X^/^H0mLICiiWc(lR > 2R, 3R, 5 R, 6 R) -2- 
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75 J - 3 - ( 3 , 4 -V9 u a^>\Af - 6 - 7)V*a Mis? □ [ 3 . 

1. 0] -\4-9->-2, 6-*?*)V#>m 2-^>yjHXr;V 
;i/X*5\>U2 1 8mgt 5%/17^Ak$1 5 m g fcinAzK^H^T, g 

5 TitiHtU i&tlfcift^ r h7bHD77>2mL £tK 1 mL ©jg-g-^^fc^ 

9&#Lfc„ tJ<?£T, liMtO. 5mL £Sn7<-> 7jcT5 0mL M^Hftbfc^ 
-f:fr>XSU*HB (AG 5 0W-X8 Res in (Hi), MmmM : tK, 4 
0%rh7tKn77 >7K^I^, 1 OXtrUS^***) fcTttfiU (1R, 
10 2R, 3R, 5R, 6R) -2-757-3- (3, 4-^DD^>^;^ 

-6-7;^nt'^a [3. l. o] ^u->- 2 , 6-s?*;v#>» 

GfeJfiW 1 0 ) 

15 (1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-^DD^> 
¥)V7s)17t— )V) - 6 -7)V*U¥zs>7U [3. 1. 0] ^V>-2, 6 - 

(1) ^>5^T>3-;1>0. 3mL (1R, 2 S, 3R, 5R, 

6R) -2-757-3- (3, 4-^Dn^>^;i/7 7-JV) -6-^ 
20 MnHy^n [3. 1. 0] ^>-2, 6-S?*M>«2 6mgic, * 
JfrT, mt^jr-Jl 1 9 ML SinA.fc«, 5CCT3. 5l$rafli#b&. 
K**ift&«JEETiftfi&U »7A^n7h^77-f- ("7^—7-^5 0 018 
(fil^M^) 7j< ~ 70%7th-h U;V7k*«t) fcT**«L, ( 1 

R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-^DD^>7;i/ 
25 7s)V77~)V) -G-7)VJTU}£ls2u [3. 1. 0] >- 2 , 6 - z/t> 

)\>tf>WL 6 - ^ > yjH^ 7^5mg^ 

2. 19 - 2. 43 (3 H, m), 2. 47 - 2. 63 (1 H, m), 2. 96 - 3. 12 (1 H, m), 3. 75 (1 
H, d, J = 13. 2 Hz), 3. 81 (1 H, d, J = 13. 2 Hz), 5. 22 (2 H, s), 7. 23 - 7. 54 
(8 H, m) 
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MS (ESI) (Nega) 482 (M-H)" 

mmm 1 1 ) 

(1R, 2S, 3R, 5R, 6R) -2-T5./-3- (3, 4-^0 0^> 
yMiV7 7-JW - 6 -y )V^TU\£zy^U [3. 1. 0] ^\^it>-2,6- 
i?t> >m 2 - I^JH^ ^;i/CD^ 

7h7tFD77>3. SmLMzkl. 7mL ©^MUc^fL 7c ( 1 R, 
2S, 3R, 5R, 6R) -2-T^y-3- (3, 4->?^DD^>yMJl' 
^r^W - 6 -7)l>*U\iis?7U [3. 1. 0] ^+)->- 2, 6 ->>#;i//tf 
>M ^xf.M^rJV HOmgt;, tK^T^ TkSMb 'Jf^Al 7Kfn#j 17m 

T3 OmL (C^L 3 0 #531% #b7Co £©j?ffR^£-f =r>3^m^)jg (AG 5 
0W-X8 Res in (HI), mm^M : TfC, 3 0%fh7h Kn77>7X 

1 0%tTU5?>***) £T*it©U (1R, 2S, 3R, 5R, 6 R) 
-2 -75/- 3- (3, 4-^nn^>^jl/7 7-;W -6-7;^n 
E->#D [3. 1. 0] ^\^>-2, 6-v7^;i/#>m 2 -X^VXXtJV 
7 3mg^#7Co 

OT, ^JSM2, 3, 4, 5, 6, 7, 8, 9, 1 1 \ZtR9t<D{k&to % 
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53 




J.^COOR 1 
..iH 

Y "'W'"COOR 2 
NHo 



ft 



R' R 2 





OMe 



(300 MHz, 
2. 16 - 2. 

2. 41 - 2. 

3. 06 - 3. 
4.07 (s, 

6. 97 - 7. 

7. 35 - 7. 



D 2 0. TMSP) 

32 (m. 2H) 

50 (m. 2H) 

18 (m, 1 H) 

2 H) 

10 (m, 2H) 

43 (m, 1 H) 



(300 MHz, 
2. 08 - 2. 

2. 87 - 3. 

3. 78 - 4. 
7. 26 - 7. 



DjO, TMSP) 
35 (m, 4H) 

00 (m, 1 H) 

01 (m, 2H) 
62 (m, 9H) 



(300 MHz, 

2. 16 - 2. 

3. 03 - 3. 
3. 77 - 3 
7. 00 (d. 
H) 

7. 35 (d, 7=8. 7 Hz, 2 
H) 



DjO, TMSP) 
. 42 (m, 4 H) 
. 13 (m, 1 H) 
. 87 (m, 5 H) 
7=8. 7 Hz, 2 



MS 



ESI 
(Nega) 

330 
(M-H)- 



ESI 
(Nega) 

400 
(M-H) " 



ESI 
(Nega) 

354 
(M-H)- 



[a]„ 25 
+38. 7 
(C = 
0.35 IN 
NaOH) 



ta]„ 24 
+49.3 
(C = 
0.21 IN 
NaOH) 



t<*] D 2B 
+31.0 
(C = 
0.48 IN 
NaOH) 



m. p. 
fC) 



>230 



>230 



>240 



S 




(300 MHz, DjO, TMSP) 
2. 13 - 2. 54 (m. 4 H) 

2. 97 - 3. 19 (m, 1 H) 

3. 84 (s, 2 H) 

7. 03 - 7. 29 (m. 2 H) 
7. 33 - 7. 55 (m. 2 H) 



ESI 
(Nega) 

342 
(M-H)- 



Ia] D " 
+25.4 
(C = 
0.20 IN 
NaOH) 



>243 





(300 MHz, 
1.31 (s, 

2. 20 - 2. 

3. 06 - 3. 
3.83 (s, 
7. 32 - 7. 
7. 46 - 7. 



DjO, TMSP) 
9 H) 

47 On, 4H) 

20 (m. 1H) 
2 H) 

40 (m, 2 H) 

56 (m, 2 H) 



ESI 
(Nega) 

380 
(M-H)- 



-1. 14 
(C = 
0.63 IN 
NaOH) 



>271 



(300 MHz, 

2. 16 - 2. 

3. 04 - 3. 
3.89 (d, 
1 H) 

3.94 (d. 
1 H) 

7. 50 - 7. 



D 2 0, TMSP) 
47 (m, 4 H) 
15 (in, 1 H) 
7=13. 2 Hz, 

7=13. 2 Hz, 

78 (m, 4H) 



ESI 
(Nega) 

392 
(M-H)- 



[a] 0 24 
+38. 9 
(C = 
0.36 IN 
NaOH) 



>271 
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7 


F 


H 


H 




Br 


(300 MHz. DjO. TMSP) 

2. 11 - 2.43 Ob, 4 H) 

3. 23 - 3. 36 (m, 1 H) 

4. 20 (d, 7=13. 4 Hz, 
1 H) 

4. 26 (d. 7=13. 4 Hz. 
1 H) 

7. 53 - 7. 75 (m, 3 H) 

7. 94 (t, 7=7. 8 Hz, 2 
H) 

8. 35 (d, 7=8. 6 Hz, 1 
H) 


ESI 
(Nega) 

452 
(M-H) - 


+53. 6 

(C = 
0. 20 IN 
NaOH) 


>280 


2 


8 


H 


H 


H 




CI 


(500 MHz. D 2 0, TMSP) 
1. 60 (dd. J = 3. 1. 
3. 1 Hz) 

1. 93 - 1. 96 fa 1 H) 

2. 03 - 2. 05 (a 1 H) 
2. 15 - 2. 19 fa 2 H) 

2. 69 (dd, J=8. 5, 
9. 7 Hz. IE) 

3. 77 (d, J=14. 0 Hz, 
I H) 3. 81 (d, J=14. 0 
Hz. 1 H) 

7.31 (dd, J=8. 5, 

I. 8 Hz. 1 H) 

7. 53 (d. J=8. 5 Hz, 1 

H) 

7. 58 (d. J=l. 8 Hz, 1 
H) 


ESI 
(Nega) 

374 
(M-H) ~ 


[a] D * 8 
+22. 0 
(C = 
0. 033 

IN 
NaOH) 


>289 


2 


9 


F 


H 


H 




CI 


(300 MHz. D,0, TMSP) 

2. 17 - 2. 48 On. 4 H) 

3. 04 - 3. 13 fa 1 H) 
3.80 (d. 7=14. 9 Hz. 
1 H) 

3. 85 (d. 7=14 9 Hz. 
1 H) 

7. 31 (d. 7=8. 1 Hz. 1 
H) 

7. 53 (d. 7=8. 1 Hz. 1 
H) 

7. 59 (s. 1 H). 


ESI 
(Nega) 

392 
(M-H) ~ 


la] D 36 
+47. 5 
(C = 
0.41 IN 
NaOH) 


>220 


2 


10 


F 


H 


H 




\ 

CI 


(300 MHz. DjO. TMSP) 
2. 16 - 2. 29 fa. 1 H) 
2. 44 - 2. 49 fa 1 H) 

2. 77 - 2. 88 fa 2 H) 

3. 44 - 3. 53 fa 1 H) 

4. 05 (d, 7=13. 1 Hz. 
1 H) 

4. 26 (d, 7=13. 1 Hz, 
1 H) 

7. 29 (d, 7=8. 5 Hz, 1 
H) 

7. 56 (s. 1 H) 

7. 60 (d. 7=8. 5 Hz, 1 

H). 


ESI 

(Nega) 
408 
(M-H) - 


i U J 0 

+79. 7 
(C = 
0. 30 IN 
NaOH) 


>160 


3 
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11 



12 



13 



14 



15 





SPr 




D 2 0, TMSP) 
45 On. 3 H) 
94 (m, 1 H) 
7=10. 1, 
1 H) 

7=15. 2 Hz, 



(300 MHz. 
2. 33 - 2. 
2. 82 - 2. 
3.98 (dd, 
9. 48 Hz. 
4. 55 (d, 
1 H) 

4. 60 (d, 7=15. 3 Hz, 
1 H) 

7. 37 (d, 7=8. 5 Hz. 1 
H) 

7. 63 (d. 7=8. 5 Hz, 1 
H) 

7.64 (s, 



1 H) 



(300 MHz, 
2. 24 - 2. 

2. 57 - 2. 

3. 51 - 3. 
7. 34 - 7. 
7. 64 - 7. 



D 2 0, TMSP) 
55 On, 2H) 
94 fa. 2H) 
72 On. 1 H) 
60 On. 2H> 
80 On, 1 H) 



(300 MHz, 

2. 09 - 2. 

3. 11-3. 
3. 79 - 4. 

6. 87 - 7. 

7. 32 - 7. 



D 2 0. TMSP) 
62 (m, 4H) 
40 (m, 1 H) 
11 On, 2 H) 
23 On. 1 H) 
61 On. 1H) 



(300 MHz. 

0. 79 - 1. 

1. 20 - 1. 

2. 22 - 0. 

3. 08 - 3. 



D 2 0, TMSP) 
00 On, 3H) 
67 On. 4 H) 
81 On, 6 H) 
30 On, 1H) 



(300 MHz. 
1. 48 - 1. 

1. 82 - 1. 

2. 05 - 2. 
2. 43 - 2. 
2. 83 - 3. 
4. 04 - 4. 
7. 27 - 7. 



D 2 0. TMSP) 

62 On, 3 H) 

94 On, 1 H) 

32 On. 2H) 

71 On. 1H) 

03 On, 

24 On. 



1H) 
1H) 



52 On. 5 H) 



ESI 

(Nega) 
424 
(M-H) - 



ESI 
(Nega) 

378 
(M-H)' 



ESI 
(Nega) 

394 
(M-H)" 



ESI 
(Nega) 

290 
(M-H)- 



ESI 
(Nega) 

338 
(M-H)- 



-5. 1 

(C = 
0.72 IN 
NaOH) 



+62.0 
(C = 
0. 26 IN 
NaOH) 



+66. 9 
(C = 
0.23 IN 
NaOH) 



-5. 42 
(C = 
0. 12 IN 
NaOH) 



>230 



>235 



>234 



>261 



>307 



16 




(300 MHz. 
2. 06 - 2. 
2. 91 - 3. 
5.43 (s. 

6. 99 - 7. 

7. 39 - 7. 



D 2 0. TMSP) 
60 On, 4 H) 
08 On. 1 H) 

1 H) 

25 On, 4 H) 
65 On, 4 H) 



ESI 
(Nega) 

436 
(M-H)- 



l "J D 

+15.4 
(C = 
0.36 IN 
NaOH) 



>243 



17 



NH, 



(300 MHz. 

2. 33 - 2. 

3. 77 - 3. 



D 2 0. TMSP) 
79 On. 4 H) 
86 On, 1 H) 



ESI 
(Pos) 
241 

(M+Na) ♦ 



-39.3 

(C = 
0. 14 IN 
NaOH) 



>256 
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18 



CI 



19 



CI 



20 



CI 



21 




(300 MHz, DjO, TMSP) 
2.31-2.77 Or, 4 H) 

3. 59 - 3. 74 fit 1 H) 

4. 06 (d, 7=13. 5 Hz, 
1 H) 

4. 15 (d, 7=13. 5 Hz, 
1 H) 

7. 35 (d, 7=7. 8 Hz. 1 
H) 

7. 58 - 7. 64 Ox, 2 H) 



(300 MHz, D 2 0, TMSP) 
2.31-2.41 On. 1 H) 
2. 45 - 2. 53 On. 1 H) 
2. 64 (s. 3 H) 

2. 73 - 2. 82 On. 2 H) 

3. 72-3. 82 On. 1 H) 
4.01 (d. 7=13. 4 Hz, 
1 H) 

4. 27 (d. 7=13. 4 Hz. 
1 H) 

7.35-7.41 On. 1 H) 
7.61-7.69 On. 2 H) 



(300 MHz, D 2 0, TMSP) 
2.33 - 2.42 On, 2 H) 
2. 57 - 2.67 On, 2 H) 
4.46 - 4.55 On, 1 H) 
7. 58 - 7. 68 On. 2 H) 
7. 87 - 7. 90 On. 1 H) 



(300 MHz. 
2. 40 - 2. 
2. 71 - 2. 
5. 28 - 5. 
7. 68 (d, 
H) 

7. 89 (d. 
1 H) 

8. 16 (s. 



DjO, TMSP) 
45 On. 2 H) 
77 On. 2 H) 
36 On. 1 H) 
7=8. 5 Hz, 1 

7=8. 5 Hz, 

1 H) 



ESI 
(Nega) 

375 
(M-H) " 



ESI 
(Nega) 

389 
(M-H)~ 



ESI 
(Nega) , 

389 
(M-H)- 



ESI 
(Nega) , 

390 
(M-H) ~ 



-14. 6 
(C = 
0. 29 IN 
NaOH) 



>190 



[a) D *< 
-35. 2 
(C = 
0.51 IN 
NaOH) 



>164 



+6. 0 
(C = 
0.34 IN 
NaOH) 



>210 



+9.2 
(C = 
0.23 
MeOH) 



>270 



22 



Et 



Et 



(200 MHz 
TMS) 
1. 30 (t, 
H) 

1. 35 (t, 
H) 

2. 04 - 2. 

2. 87 - 3. 

3. 93 (d, 
1 H) 

4. 14 (d, 
1 H) 

4. 14 - 4. 

6. 86 - 6. 

7. 19 (dd 
1. 8 Hz, 



. CDC1,. 

J=7. 5 Hz. 3 

J=7.0Hz, 3 

45 On. 4 H) 
03 On, 1H) 
J=14. 5 Hz, 

J=14. 5 Hz, 

39 On, 4H) 
95 On. 2 H) 
I, J=4. 8. 
1 H) 



ESI 
(Pos) , 
410 

(M+Na) * 



[«]„» 
+80. 88 
(C = 
0.61 
CHC1 3 ) 



oil 
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(200 MHz, CDClj, 




















TMS) 




















I. 30 (t, J=7. 0 Hz, 3 


















nL. 

rn 
1 


H) 

1. 31 (t, J=7. OHz, 3 


FSI 
480 

(M+Na) 1 


+46. 6 






23 


F 


Et 


Et 


s U 


H) 

2. 00 - 2. 36 (n, 4 H) 


(C = 
0. 32 


oil 


2 












2. 68 - 2. 84 tin. 1 H) 


CHC 1 3) 
















3. 80 (s, 2 H) 


















4. 14 - 4. 36 (m, 4 H) 




















7. 18-7. 51 (m, 9H) 




















(200 MHz, CDC1 3 , 




















TMS) 




















1. 30 (t, /=7. 5 Hz, 3 




















H) 










24 


F 


Et 


Et 


T 1 


1. 34 (t. M. 0 Hz, 3 
H) 

2. 03 - 2. 14 tin, 1 H) 


Hoi 
404 


[a]» 
+71. 1 
(C = 


oil 


2 












2.21-2.40 (a 3H) 


0. 18 
















2. 77 - 2. 95 tin, 1 H) 


CHCI3, 
















3. 72 - 3. 83 tin, 5 H) 




















4. 16-4. 39 tin. 4 H) 




















6. 79 - 6. 87 tin. 2 H) 




















7. 17-7.25 (m, 2 H) 




















(200 MHz, CDCI3, 




















TMS) 




















1. 22 - 1. 44 tin. 6 H) 




r 1 28 

J.CQ 0 

toy. 6 

It - 
ft A A 

U. 44 

rur 1 
UiCl 3) . 
















2. 02 - 2. 19 tin. 1 H) 


ESI 






25 


F 


Et 


Et 




2. 20 - 2. 43 tin. 3 H) 


(Pos). 


on 








2. 79 - 2. 98 tin. 1 H) 


422 


z 












3. 69 - 3. 93 tin. 2 H) 


(M+Na) ♦ 
















4 14 - 4. 42 tin. 4 H> 


















6. 93 - 7. 09 tin, 2 H) 




















7. 20 - 7. 37 (m. 2 H) 




















(200 MHz. CDC1,. 




















TMS) 




















1. 20 - 1. 42 tin. 15 




















H) 




















2. 03 - 2. 15 tin. 1 H) 


ESI 
(Pos). 

460 
(M+Na) * 


w° 






26 










2. 20 - 2. 43 tin, 3 H) 


+46.3 






F 


Et 


Et 




2. 82 - 2. 96 tin. 1 H) 


(C = 


oil 


2 












3.73 (d. J=13. 2 Hz. 
1 H) 


0. 50 
CHC1 3 , 
















3.82 (d. J=13. 2 Hz. 




















1 H) 




















4. 15-4.41 tin, 4H) 




















7. 15 - 7. 37 tin, 4 H) 
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27 


F 


Et 


Et 




CF 3 


(200 MHz. CDClj. 
TMS) 

1. 19- 1.42 (a. 6 H) 

2. 02 - 2. 43 (m. 4 H) 
2. 81 - 2. 95 (m, 1 H) 
3.83 (d, 7=13. 2 Hz. 
1 H) 

3.96 (d, 7=13. 2 Hz, 
1 H) 

4. 07 - 4. 41 (in, 4 H) 
7. 33 - 7. 65 (m, 4 H) 


ESI 
(Pos). 

450 
(M+H)* 


[<*]„* 
+77. 3 
(C = 
0. 27 
CHC1 3) 


oil 


2 


28 


F 


Et 


Et 




Br 


(200 MHz. CDClj. 
TMS) 

1. 30 (t, J=7. 0 Hz. 3 
H) 

1. 34 (t, J=7. 0 Hz, 3 
H) 

2. 03 - 2. 14 (m, 1 H) 
2.21-2.44 (m. 3 H) 

3. 01 - 3. 15 (m. 1 H) 

4. 05 - 4. 40 (m. 6 H) 
7. 45 - 7. 64 (m, 3 H) 

7. 78 (t, J=8. 1 Hz. 2 
H) 

8. 30 (d, J=8. 3 Hz. 1 
H) 


ESI 
(Pos) . 

532 
(M+Na) * 


+101. 7 
(C = 
0. 32 
CHC1 3) 


oil 


2 


29 


H 


Et 


Bn 




CI 


(200 MHz. CDClj. 
TMS) 

1. 24 (t. 7=7. 3 Hz, 3 
H) 

1.77 (dd, 7=2.3, 

2. 3 Hz, 1 H) 

1. 80 - 2. 17 (m. 4 H) 

2. 46 - 2. 55 (m. 1 H) 
3.65 (d, 7=13. 6 Hz, 
1 H) 

3.82 (d. 7=13. 6 Hz. 
1 H) 

4. 09 (<l 7=7. 3 Hz, 2 
H) 

5. 23 (s. 2 H) 

7. 11-7. 16 fa. 1H) 
7. 33 - 7. 44 (m. 7 H) 


ESI 
(Pos), 

516 
(M+Na) • 


W 

+86. 35 
(C = 
0. 23 

CHC1,) 


oil 


2 
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30 


F 


Et 


Et 


CI 


(300 MHz. CDCl 3 . 
TMS) 

1. 31 (t, 7=7. 2 Hz. 3 
H) 

1. 35 (t. 7=7. 2 Hz. 3 
H) 

2. 08 - 2. 15 (m, 1 H) 
2. 24 - 2. 40 Ob, 3 H) 

2. 86 - 2. 93 On. 1 H) 

3. 73 (d, 7=13. 4 Hz, 
1 H) 

3. 88 (d. 7=13. 4 Hz, 
1 H) 

4. 21 - 4. 37 On, 4 H) 
7. 15 (dd, 7=8. 2, 

2. 2 Hz. 1 H) 

7. 36 (d, 7=8. 2 Hz, 1 

H) 

7. 42 (d. 7=2. 2 Hz. 1 
H) 


ESI 
(Pos) , 

472 
(M+Na) + 


. ta] D 2C 
+94.4 
(C = 
0. 25 
CHC1 3 ) 


oil 


2 


31 


F 


Et 


Et 


CI 


(200 MHz. CDCl 3 , 
TMS) 

1. 34 (t. 7=7. 0 Hz. 3 
H) 

1. 35 (t. 7=7. 0 Hz. 3 
H) 

2. 30 - 2. 43 On. 3 H) 

2. 78 - 3. 12 On, 2 H) 

3. 80 (d. 7=13. 2 Hz. 
1 H) 

4. 19 - 4. 36 On. 5 H) 
7.17 (dd. 7=8.4 

2. 2 Hz. 1 H) 

7. 44 (d. 7=8. 4 Hz. 1 

H) 

7. 44 (d. 7=2. 2 Hz, 1 
H) 


ESI 
(Pos). 

488 
(M+Na) * 


[a] D » 
+59. 1 
(C = 
0. 32 
CHClj) 


oil 


3 












(200 MHz, CDCl 3, 
TMS) 

1. 34 (t, 7=7. 0 Hz. 3 
H) 

1. 36 (t. 7=7. 0 Hz. 3 
H) 

2. 28 - 2. 42 On. 3 H) 
2.83-3.01 On. 1 H) 

3. 41 - 3. 53 On. 1 H) 
4.23 - 4.37 On. 6 H) 
7.28 (dd. 7=8.4. 

1. 8 Hz, 1 H) 

7. 46 (d. 7=8. 4 Hz, 1 

H) 

7. 55 (d, 7=1. 8 Hz. 1 
H) 










32 


F 


Et 


Et 


CI 

CI 


ESI 

(Pos). 
482 
(M+H)* 


(a]„ 29 

T£4. u 

(C = 
0. 86 
CHC1 3 ) 


oil 


4 
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33 


F 


Et 


Et 


o 


CI 


(200 MHz. CDCl,. 
TMS) 

1. 31 (t. 7=7. 5 Hz, 3 
H) 

1. 39 (t, 7=7. 3 Hz, 3 
H) 

2. 13 - 2. 35 On, 2 H) 

2. 43 - 2. 74 On, 2 H) 

3. 26 - 3. 41 (m. 1 H) 

4. 18 - 4. 46 (m. 4 H) 
7. 26 (s, 1 H) 

7. 32 (d, 7=1. 3 Hz, 1 
H) 

7. 60-7. 61 On. 1 H) 


ESI 

(Pos). 
458 
(M+Na) * 


f rvl 25 

+71. 2 

(C = 
0. 28 
CHC1 3) 


oil 


2 


34 


F 


Et 


Et 


F 




(200 MHz. CDCl,, 
TMS) 

1.31 (t, J=7. 0 Hz. 3 
H) 

1. 34 (t, 1=7. 0 Hz. 3 
H) 

2. 06 - 2. 17 (m. 1 H) 
2. 23 - 2. 53 On, 3 H) 

2. 96 - 3. 12 On. 1 H) 

3. 83 (d, J=13. 2 Hz, 
1 H) 

3. 98 (d, J=13. 2 Hz, 
1 H) 

4. 11-4.41 On. 4H) 
6.77 - 6.93 On. 1 H) 
7. 19 - 7. 34 On, 1 H) 


ESI 
(Pos). 

474 
(M+Na) ♦ 


(a] D 22 
+81. 8 
(C = 
0.30 
CHCl,) 


oil 


2 


35 


F 


Et 


Et 


SPr 


(200 MHz, CDCl,. 
TMS) 

0. 89 (t, 7=6. 8 Hz. 3 
H> 

1. 19-1. 61 On, 10 H) 

2. 06 - 2. 69 On. 6 H) 
2. 83 - 3. 03 On, 1 H) 
4. 14 - 4. 40 On. 4 H) 


ESI 
(Pos). 

348 
(M+H)* 


[a],» 
+30. 5 
(C = 
0. 24 
CHClj) 


oil 


2 


36 


F 


Et 


Et 


Me 


(200 MHz. CDCl,. 
TMS) 

1. 20-1. 40 On. 6 H) 
1. 49 (d, 7=7. 0 Hz. 
6/5 H) 

1. 57 (d, 7=7. 0 Hz, 
9/5 H) 

1. 92 - 2. 25 On. 3 H) 
2.40- 2.78 On. 2 H) 
4. 07 - 4. 39 On, 5 H) 
7. 14 - 7. 38 On. 5 H) 


ESI 
(Pos). 

418 
(M+HJ* 




oil 


2 
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37 


F 


Et 


Et 




S 


(ZOO MHz, CDCl 3 . 
TMS) 

1. 29 (t, J=7. 0 Hz, 3 
H) 

1. 33 (t. 1=7. 0 Hz. 3 
H) 

2. 00 - 2. 13 (m, 1 H) 
2. 19 - 2. 36 (m. 3 H) 
2. 68 - 2. 81 (m. 1 H) 
4. 14 - 4. 40 (m, 4 H) 
5.51 (s, l 'H) 6. 90- 
7. 08 (m, 4H) 7. 21 - 
7. 31 (m. 2 H) 7. 36 - 
7. 48 (m, 2 H) 


ESI 

(Pos) , 
516 
(M+H) + 


f a. 1 28 
I Q!j J) 

+41. 2 

(C = 
0. 31 
CHC1 3) 


oil 


2 














(200 MHz, CDCl 3 , 
TMS) 

1.31 (t. 7=7. OHz, 3 
H) 

1. 34 (t. 7=6. 2 Hz, 3 
H) 

2. 03 - 2. 28 (m. 3 H) 
2. 35 - 2. 51 (m, 1 H) 

2. 94 - 3. 08 (m, 1 H) 

3. 77 (s, 2 H) 

4. 16-4.40 (m. 4 H) 
7. 12 (d. 7=7. 9 Hz, 1 
H) 

7.35 (d. 7=7. 9 Hz. 1 
H) 

7. 40 (s, 1 H) 










38 


F 


Et 


Et 


nlM 


CI 


ESI 
(Pos) , 

433 
(M+H)* 


[ay 

-8. 4° 
(C = 
0.56 
CHC1 3) 


oil 


6 


39 


F 


Et 


Et 


MeN^ 


CI 


(300 MHz, CDCl 3, 
TMS) 

1.33 (t. 7=7.0 Hz, 3 
H) 

1.35 (t. 7=7. 0 Hz. 3 
H) 

2. 06 (s. 3 H) 
2.03-2.21 (m. 1 H) 

2. 23 - 2. 60 (m, 3 H) 
£ bo - 2. 84 (a. I H) 

3. 22 (d. 7=14 l Hz. 
I H) 

3. 97 (d. 7=14. 1 Hz. 
1 H) 

4. 18 - 4. 32 (ni. 4 H) 
7. 07 (dd. 7=8. 1. 

2. 0 Hz, 1 H) 

7. 30 - 7. 39 (m. 2 H) 


ESI 
(Pos). 

447 
(M+H)» 


[a]„ 23 
-24 9° 
(C = 
0. 84 
CHC1„ 


oil 


7 
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O 

11 


(200 MHz. CDC1,. 
TMS) 

1. 30 (t, 7=6. 8 Hz, 3 
H) 

1. 33 (t, 7=7. 0 Hz, 3 
H) 

2.09 - 2.43 (m. 3 H) 

2. 53 - 2. 38 (m, 1 H) 
4. 19 - 4. 38 (m, 4 H) 
4.52-4.71 (m, 1 H) 
7. 48 - 7. 55 (m, 2 H) 
7. 75 - 7. 84 (m, 1 H) 










40 


F 


Et 


Et 


CI 


ESI 
(Pos) , 

469 
(M+Na) » 


[<*]„" 
+8. 3 
(C = 
0. 93 
CHC1 3 ) 


oil 


8 


41 


F 


Et 


Bn 


CI 


(200 MHz, CDC1 3 , 
TMS) 

1. 33 (t, 7=7. 3 Hz, 3 
H) 

2. 25 - 2. 80 (m. 4 H) 

4. 28 (q, 7=7. 3 Hz, 2 
H) 

5. 05 - 5. 13 (m. 1 H) 
5. 16 (d. 7=12. 3 Hz, 
1 H) 

5.31 (d, 7=12. 3 Hz, 
1 H) 

7. 24 - 7. 36 (m, 5 H) 
7. 44 (d, 7=8. 4 Hz, 1 
H) 

7.57 (dd. 7=8.4, 
2. 20 Hz, 1 H) 
7. 90 (d, 7=2. 2 Hz, 1 
H) 


ESI 
(Pos) , 

532 
(M+Na) * 


[a] D 22 
+31. 8 
. (C = 
0. 547 
CHC1 3 ) 


oil 


9 


42 


F 


H 


Et 


y^ci 

CI . 


(300 MHz. CD 3 0D, 
TMS) 

1.36 (t. 7=7. 2 Hz. 3 
H) 

9 1 Q — 9 /I C /m yl 

6. Itf ~ 6. 48 un, 4 

H) 

2. 17 -3. 31 (m. 3 H) 
4. 28 - 4. 45 (m. 2 H) 

7. 27 (d. 7=8. 3 Hz. 1 
H) 

7. 47 (d, 7=8. 3 Hz, 1 
H) 

7. 52 (s. 1 H) 


ESI 
Mega) 

420 
(M-H)- 






11 



WO 2005/000790 



PCT/JP2004/009384 



63 



43 


F 


i- 
Bu 


H 


! 

CI 


(300 MHz, CD,OD, 
TMS) 

0. 94 (d. 7=6. 7 Hz, 6 
H) 

1. 86 - 1. 99 (m, 1 H) 

2. 23 - 2. 62 (in. 4 H) 

2. 99 - 3. 08 (m, 1 H) 
3.76 (d. 7=13. 0 Hz, 
1 H) 

3.81 (d, 7=13. 0 Hz, 
1 H) 

3. 96 (d, 7=6. 7 Hz. 2 
H) 

7.27 (dd, 7=8.4, 
1. 9 Hz. 1 H) 
7.45 (d, 7=8. 4 Hz. 1 
H) 

7. 52 (d, 7=2. 0 Hz. 1 
H) 


ESI 
(Pos) . 

472 
(M+Na) + 






10 


44 


F 


Bn 


H 


CI 


(300 MHz, CDjOD, 
TMS) 

2. 19 - 2. 43 (3 H. 
m). 

2. 47 - 2. 63 (1 H. 
m), 

2.96 - 3. 12 (1 H, 
n). 

3. 75 (1 H. d. J = 
13. 2 Hz) , 

3. 81 (1 H. d. J = 
13. 2 Hz) , 
5. 22 (2 H. s). 
7. 23 - 7. 54 (8 H, m) 


ESI 
(Nega) 

482 
(M-H)- 






10 



fk^M^l :(1R, 2S, 3R, 5R, 6R) -2-75/-3- (ft7 
5 x>-2— < )V*^)V7s)V7 7-)V) - §--7)V^TU\izstru [3. 1. 0] ^\ 

it^mn2 : (1R, 2S, 3R, 5 R, 6R) -2-T=*/-3- (2-7 
^-)V^>i?)V*)V7 7—)V) -6-7Mohy^P [3. 1. 0] ^+J-> 

- 2. 6 -^*;^>m, 

10 ib-&*#-^3 : (1R, 2S, 3R, 5R, 6R) -2-7=£/-3- (4-* 
h^- s ^>i?)V7s)V7 7—)V) -e>-7)V3TU\f.^7U [3. 1. 0] *\tt> 
-2, 6-i?tl)Wfr>M* 

^*##4:(1R, 2S, 3R, 5 R, 6R) - 2-7$/-3- (4-7 
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MP^>^^77-;W -6-7MDty^n [3. 1. 0] -N^> 

-2, s-z?t>)v#>m. 

fc**#*5 : (1R, 2S. 3R, 5 R, 6 R) -2-757-3- (4-t 

"^M>yjVX^77-;W -*-y)],*U\Z*,9U [3. 1. 0] v^-fr 
>- 2, 6 -v ; ^7;i/^>^, 

ft#*M6 :(1R, 2S, 3R, 5 R, 6R) -2-757-3 - (3-h 
■J7^D^M>yJ^77^) - 6-7M0by7D [3. 1. 0] 

flS#*#^7 : (1R, 2S, 3R, 5 R, 6 R) -2-757-3- (1-^ 
U*:-i-7? u>- 2 -- f ;M^^7 t=;W - 6 - 7^ney^ a [3 . 

<£&m**8 : (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 4 
-^nn^>y^77^) -b*>^p [ 3 . i. o] ^*>-2, 6 

fc****9 : (1R, 2S, 3R, SR. 6 R) -2-757-3- (3, 4 
-y//DD^>^77-JW -6-7WDt^D [3. 1. 0] X* 

0 : (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 

4-^DnW^7^) -6-7MDt'y7D [3. 1. 0] X 
2, 6-^;^>^ 

it&mmm 1 : ( 1Rf 2 s, 3r, sr. br> -2-757-3- (3, 

4-^nn^>^7*=^) -6-7WDk*y^D [3. 1. 0] X 

2, 6 -^*;i/#>i6, 

2 : (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 
4-y7DD7x^X;V77-;W -6-7MDhy7D [3. 1. 0 ] X 

ft ^13 :(1R, 2S, 3R, 5 R, 6 R) -2-757-3- (3- 
Z n D - 2 , 6 - S^/Wj-D'OSWx;^ 7 - 6 - 7;M"n If u [ 3 . 
l. 0] ✓v^+h>- 2 , 6-s?*;p#>k, 
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ik&mmm 4 : (l R, 2S, 3R, 5R, 6R) -2-757-3- (7°u 
W^JV7 7riW -6-7MDt->i/D [3. 1. 0] *\tt>-2, 6- 

ik&mmm 5 : (1R, 2S, 3R, 5R, 6R) - 2-T5/-3- (1- 
5 7x.=L)V-3L?-)VX)]/7 7 — )V) -6-7;Ptnt^b [3. 1. 0] ^+J- 
>-2, 6 -v?*;p#>», 
<fb-&#/#-?t 1 6 : 

(1R, 2S, 3R, 5R, 6R) -2-75/-3-[tfX- (4-7)V*U 
7x"JW - 6 -7MDky^D [3. 1. 0] 

10 >- 2, 6 -5?*;v#>», 
fc"&%#-5§ 1 7 : 

(1R, 2R, 3R, 5R, 6 R) -2, 3-^7^;-6-7MdH^D 
[3. 1. 0] '\3r J 9->-2, 6-i?%)V#>m., 

tt&m&^r 1 8 : 

15 (1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-^nu^> 
^75 7) -6-^;^ntfv^D [3. 1. 0] ^it>- 2, 6 

1 9 : 

(1R, 2R, 3R, 5R, 6 R) -2-757-3 - (N, N- (3, 4->> 
20 2?nn^>s?;io ^W5 7) -6-7Mnky^o [3. l. o] 

fc^s-ft 2 0 : 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-^DD^> 
l/-r;V757) -6-7Wnt*^D [3. 1. 0] ^\*U->- 2, 6 

25 

it^mm^ 2 1 : 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-y^Dn^> 
'Mfrttis) -Q-y)\>*U¥i/9U [3. 1. 0] s\3r*)r>-2, 
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fc£#J#-5§ 2 2 : 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (ft7i>-2-^JV 
^f^77-J0 - 6-7^tDh'yi/D [3. 1. 0]'V^->-2,6- 

5 ^W-^-2 3 : (1R, 2S, 3 R, 5 R, 6R) -2-757-3 - (2- 
7x-M>^M^7 7-JP) -6-7Wnt'^D [3. 1. 0] 

ft^*#^2 4:(lR, 2S, 3R, 5R, 6 R) -2-757-3- (4- 
^h*y^>yjl/7JV7 7^) -6-7;^ntf->^n [3. 1. 0] 

10 >-2, 6-^*;W3j?>K -7x^H7t;k 

ft^«##2 5 : (1R, 2S, 3 R, 5R, 6 R) -2-757-3- (4- 
y XI -s^Zs i?)V7\ 7 ~)V) -6-7MDlfyi?D [3. 1. 0] 

fc*«**2 6 : (1R, 2S, 3R, 5R, 6 R) -2-757-3- (4- 

15 t-7*5 1 M>s?M^7 7 -^) -s-yyvoruMi/zu [3. 1. 0] 'S* 

it^mmn 2 7 : cir, 2 s, 3R, sr, gr) -2-757-3- (3- 

hU7;VtD^fM>y^^77X;i,) -6-7Jl/tDHy^n [3. 1. 
0] /\^+h>- 2l 6-^;P#>lfe yX^XXrJK 
20 \t^mm^2 8 : (1R, 2S, 3 R, 5R, 6 R) -2-757-3- (1- 
y*u^-^-y$v>- 2 — aV^)V7s)Vyy-)V) - Q-y)V^u\iy^u 

[3. i. o] ^i^->-2, 6-i?%)\,#>m e;x^xxf;K 

ib&W^2 9 : (1R, 2 S, 3R, 5R, 6 R) -2-757-3- (3, 
4,-^^UU^y^)V^)Vy 7 -)V) -ty^D [3. 1. 0] ^\%tf->-2, 
25 6 -^;^>m 2-^>^i7f;V 6-X^Jl/XXfJK 

ft^*«3 0 : (1R, 2S. 3R, 5R. 6 R) -2-757-3- (3, 
4-i?^Dn^>^;P7 7x;v) -6-^;i/^-ntfi/^o [3. 1. 0] ^ 

ft#*W3 1 : (1R, 2 S, 3R, 5R, 6 R) -2-757-3- (3, 
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4-^OD^>yHjP7^jW -6-7^Dh'^D [3. 1. 0] -\ 

<K&mm^3 2 : (1R, 2S, 3 R, 5 R, 6 R) -2-7S/-3 - (3, 
4-^^DD^>yJVXJl'7*-JV) — 6 -7jI/^"Dt*y7D [3. 1. 0 ] A 
5 ^+f->- 2, 6 -5?%)Vtf>m yI^X7fJK 

rt^»#-^3 3 : (1R, 2S, 3 R, 5 R, 6R) - 2-757-3 - (3, 
A-i>^uuy^-)V^)Vyy-)V) - 6 -y)Vjru \±i/y p [3. l. o] ^\ 
W>-2, 6-^*;v#>K i?xf;Vx7fJK 

ftp«^34 :(1R, 2S, 3 R, 5R, 6R) - 2-757-3 - (3- 
10 7DD-2, 6 - y7Mn^>-7MJl'7 7XJW - 6 - 7MnHy7 D [3. 

1. 0] "V^>-2, 6-*?%)Vtf>M yX^VxXrJK 

3 5 : (1R, 2S, 3R, 5R, 6R) - 2-757-3 - (7u 

\Z)V7,)V7t—)V) -6-7Wot'y7n [3. 1. 0] ^\=MJ->-2,6- 

5?*;i/?H>» yIfJl/X7rJK 
15 fc&m&^Z 6 : (1R, 2S, 3R, 5R, 6 R) -2-757-3- (1- 

y Jl^-JVX)Vy 7 -6-y)^U\fiyyu [3. 1. 0] ^\^+f- 

> - 2 , 6 - M >m yX?Jl/X7 tVK 

^«#t3 7:(lR, 2S, 3 R, 5 R, 6 R) - 2 -75 7 - 3 - [k*7> - 
(4-y)V$-uyx.-)V) /^7n^7 7XJI/] - 6 -7Jl/tDh'y7D [3. 

20 i. o] ^it>-2, 6-^;v^>^ -7x^x7t;k 

^#J#^3 8 : (1R, 2R, 3 R, 5R, 6 R) -2-757-3- (3, 

4-^i7nn^>^;i/75 7) -6-7;i/tnify7a [3. l. o] ^it> 

-2,6-^7j;i/^>m ^X^XXfiK 

M#f39:(lR, 2R, 3 R, 5R. 6 R) -2-757-3- CN, 
25 N- (3, 4-y^DD^>7j|.) 7>^;!/757] - 6 - y)\,*U tf ->^7 a [3. 
1. 0] ^+T>-2,6->^;i/^>^ yX^X7rJV, 
rt^«&#^4 0:(1R, 2R, 3 R, 5R, 6R) - 2-757-3 - (3, 

4-^nn^>y<;i/757) - 6 - y)V3ru \i^y a [3. l. o] 
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fc£*#*4 1 : (1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 

4-^nn^>^M+y) -&~y)V-*u\i>>2u [3. i. o] ^-y- 
>-2, 6-^;^>M 2-^>^x7tJV 6-x^x^t-;k 
fb^M^4 2 : (1R, 2S, 3 R, 5R, 6 R) -2-757-3- (3, 
5 4-y^DD^>yMJl/7 7-JW - 6 - y )VJr U tl n [3. 1. 0 ] ^\ 
^■y->- 2, 6 -^*;i/^>m 2 -X^X7rJK 

^**^4 3 : (1R, 2S, 3R, 5R, 6 R) -2-757-3- (3, 
4-y^DD^>yHjy77-;W -6-7MDhy^U [3. 1. 0] -\ 

^it>-2,6-^;i/^>m 6-<v^Jl/XXfJK JkU 
10 ft«ttt444:(lR, 2S, 3 R, 5 R, 6 R) -2-757-3- (3, 

4-^i7nn^>s?M;i/7 7x;v) -6-7Mntf^D [3. l. o] ^\ 

*+T>- 2, 6 -i?*^>m 6 -^>^xXT^tfe§o 
(tt»«l) »I®MIW^-h^mG 1 UR2MSCHOI 

ft»IW^-bS«!#mGl uR2^|CHO«S, 10%IW 
fl&i«Jfii?»^^ry;V^-/Xi^^^-^;Vi$% [i% proline, 5 0 units/mL 
penicillin, 5 0//g/il streptomycin, 2mM L-glutamine (fflB#«3)] SrffiVi 
T 1. 2 6 X 1 0 4 cells/well/0. 3 2cm 2 /l 5 0 u 1 (£>SiJ£--e9 6 A^I/— 
20 htllt, 3 7<C, 5%C0 2 TT2BfTO«^ffo7to L-glutamine 

free mtmz^mv. 4mmmz±m^mmm^v, homlcdpbs (+) 

— I BMX ( 1 OmM PBS (-), ImM MgCl 2 , ImM C a C 1 2 , 
ImM I BMX) T&#U 10 0/iL©ti^ (M^^O. 3nM~10 
OmM) Z^mVfrPBS ( + ) -IBMX^JntT2 0m 3 7t, 5% 
25 CO 2 #ftTTl > >+a^y 3 >$fTofe„2 y L©5 0 0yM forskolinCift 
itgl OmM) »lT15m 3 7°CT5 %C0 2 #ftK >=¥=l^~ 
is a >£fr<^ forskolin c AMP#H*fc^.^T^;k^5 >m©JCp$iJ^ 

fc»t§feti©^$tit bfc (xr> hn-;nt ik&m&mimo&ftt-rz. 

(Tanabe et al, Neuron, 8, 169-179 (1992)) 0 2 0 0 u L GDftifcx^ 7 
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-2 0tT§lfbL ft0Lfc^>^tt, cAMP EIA kit (TV 
->-vAth) ^ffl^TcAMPMtilL #cAMP1^63>hn-;KD« 
*3lb5lV^. 10 forskolinfiMc AMP^n^T^ 3 0 /iM^S 

Wf)2) tftioftiiw^fgftoG i uR2&mmmcHom 

m*V(D [ 3 H]MGS0008 g^fr^^Mifc&Stil 

ftll^^-hg^mG 1 uR2MiCHOiS§S, 1 0 
^^jfem-^W^;i/^^z3^^-r-/f;i,^^ [i% proline, 5 0 units/ml 
penicillin, 5 0 Mg/mL streptomycin, 2mM L-glutamine (fflB#$sJjn)] T T 
-2 2 5 77^al:IlU 37<C, 5 % c O 2 TTig*£fro 3 >^;1/X 
>b<DVtm~?p b s (-)x 2 »txt;i/x^ w-/\°--em^iijiib> 4-c, 
i o o o x g> 1 5^r^t>^^fToT»^iEiiRLfe 0 #e>n^$«, - 

8 0t:T^#b75:o JB0f^fi¥bT, 5 0mM Tris-HCl mm®. (pH7. 4) \z 
mmvrco Of fl^^-fX^ 4*C, 48, 0 

OOXg, 2 O^F^il^ilSrfToTet^^tffe. ±IB^®^1?B^W, 
> f ^XmfC37 < C, 15^H>^-hU 48, OOOXg, 2 

0 ^F^C^|$rff o 7c,, 3 £> fc# £ 2 m^C«t b&^C 5 0m 

M Tris-HCl m.ffiWL (2mM MgCl 2 , pH7. 4) T^^-T XLTMH 
#£#fco S§#*g-&ttfttt, ii^5 0-2 0 0 jtig/0. 5mL assay ©fgfflTfr 
ofec MiS^tC^m^ 3 nM [ 3 H]MGS0008 ^^JnbT, 25tTl l*M-f 

-5/ 3 > § ff o „ Brandel cell harvester & ffl ^ t 0 . 3% 
polyethylenimine WftgLfc Whatman GF/C 7^ -±fc8ft§|»at"* £ <h 
££oTKJfc£f?jfcb;fc 0 7^;^-TO5 0mM Tris-HCl ^ 

l$(2mMMgCl 2 , pH7. 4) 3mLT3mMbfco I#&nfe7^;i/ 
^-Kl OmL® Aauasol-2 £miDLT 6 «fW«±ifefliUT, Beckman LS6000 
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M LY354740 MTF-«£U #^Sfr <53SL9lV>fc. ig&fc: [ 3 H] MGS0008 

f^te-feS 1 *¥<Dik^m 1-58 tt*tt»MfcSE<K'©a03tfc*ViT, mG 
1 uR2§«^L I C 60 «j&S2 0 0 nM^T©3ftVi|g^MS:^bfc. 
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1. 5£ [I] 




[I] 



j-y^jvm, ieu<»2fl©7air:;va6T?«ift$nfcc I _ 10 T;^;p*, c 2 _ 

l0 y;i^-;i^ c 2 _ 10 7;^f-;i,s, t Fo^y^C 2 . l0 7^JH, C,_ I0 T 

Yte, 7571, -SR\ -S (O) n R 7 , -SCHR 3 R 4 , -S (O) n 
CHR 3 R 4 , -NHCHR 3 R\ -N (C HR 3 R 4 ) (CHR 5 R 6 ), — NHC 
OR 3 , Xli-OCOR 7 ^f (5£4u R 3 , R 4 , R 5 S.D?R 6 «, |WI-Xt« 

te-DT, *mm^ c,_ 10 T;i/^;^ y^-)vm, i~y^)Vm, i~7{@©a 

lXH2 0lt^t=) o ] T^^n^ 2 -75 /-ky^o [3. 1. 0] ^\ 

2. [II] 



[n] 
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*tf.uCOOR 1 

Yi " if"COOR 2 
NH 2 

5 l0 7;v^-;vs> c 2 _ 10 t;v^-;vs, th'o^^c M0 7;wi> c,_ 10 t 

Y«, 7^7S, -SR 3 , -S (O) n R\ -SCHR 3 R 4 , -S (O) n 
10 CHR 3 R 4 , — NHCHR 3 R 4 , -N (CHR 3 R 4 ) (CHR 5 R 6 ), — NHC 
OR 3 , X«-OCOR 7 £^-f (5£4>, R 3 , R\ RK WR 6 te|WI-Xte#l 
U-dX, 7jc*M^ C,_ 10 7JWS, 7xZjH, l~7j@(DA 

20 n^lX«2©It^fJ 0 ] T^$n^2-T^y-H->^n [3. 1. 0] 

3. mUtt [II] R 2 ^\ 7K^^7r$>^ff^2 fcfB«fe©2 -T^y-t: 
v^n [3. l. o] ^-y->-2, 6-^;i/^>M^S#:, -e©|g|i£±fNg 
25 $n^>^x«^©7Kfntio 
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-7== y [3. i. o] ^-y->-2, 6 -zsjjjvtfymmmfa, 

5. ffifEiC [II] R^tfR 2 ^ <hfcf~7.klifJIC^-C&«9, 

5 xrf7ymm^fo&m^m2\zmm(D2-7^y -¥z/S7n [3. 1. 0] 

6. fiff35£ [II] R^tfR 2 ^ tfcfcTkaSJBC^Tfct), 

xw7kmm^&zffijstm2\z&m<D2-7s.y-]±zsi7u [3. 1. 0] ^ 

7. ffigB5£ [II] 4», R 1 RtXR 2 3&*» tfcfcTK^II^T&tK 

T^/-t*>-^n [3. 1. 0] ^it>-2, 6 -&%)v#>mmmfo to 
15. ig^±fF§ $n^mx«^©7Kf urn* 

8. friaa: [in r^ur 2 ^, tfeiczKsusc^T&eK 

Y^-S (O) n R 7 (-S (O) n R 7 «, lTO©Rlirc**.) 
2fciB*©2-7Sy-tr^D [3. 1. 0] ^tJ->-2, 6-^#;M?> 

9. KTflBaS [II] R^tfR*^ tfcfcTKJKISt^Tf&tK 

Y^-SCHR 3 R 4 (-SCHR 3 R 4 te, tftlBCDlWe&S.) 
2fc«B«©2-75y-lf^n [3. 1. 0]^it>-2, 6-^*;^> 

10. fufB^ [II] R^tfR 2 *^ it>te:**lR^T*D, 

Y#-S (O) n CHR 3 R 4 (-S (O) n CHR 3 R 4 te, ffiGonttT&S.) 
Tfe-5^^2^iBm©2-T5y-tf>'^a [3. 1. 0] ^D->-2, 6 
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11. m&tS, [ii] R^ztR 2 ^ thizjmmn&v. 

Y^-NHCHR 3 R 4 (-NHCHR 3 R 4 H MfS©|i^ire&£ 0 ) T&^gff 
5 $Lm2lzmm<D2-7=i;-\fisf7U [3. l. 0] ^1*>-2, 

12. itffB^; [II] R^iXR 2 ^ £b\Z7kmm^"V$>Q. 

Ytf-N (C HR 3 R 4 ) (CHR 5 R 6 ) (-N (CHR 3 R 4 ) (CHR 5 R 6 )) 

10 a, mm(DmmTfc% 0 ) -c&z>m$<TM2\zmn(D2-7=L/ -h^o [3. 

13. ttifE^; [ii] *k r^^r 2 ^ t&^mic^T&frK 

15 Y^-NHCOR 3 (-NHCOR 3 H MfE©|WIire;fc£ 0 ) T&£IiMt5!2 
\zmm<D2-T^/-\iz/!7n [3. 1. 0] ^1t->-2, 6-i?t))l#>M 

14. MfB^: [II] R^tfR 2 *^ itj^TKm^TfeO, 

20 Y^-OCOR 7 (-OCOR 7 ^ ftifS£>l«lsgT&3o) Ta&^>»^2fcfE 
t©2-T$y-^D [3. 1. 0] ^+h>-2, 6-^M>tII 

15. MIES; [II] <K R^tfR 2 ^ .h'b^K^M^T^O, 
X^^IC^T^, 

25 Y/^-SR 3 (~SR 3 H MIE©|WiaTS)^)o) T&3W*9i2fClB*ScCD2 - 
7^J-Idz/2U [3. 1. 0] ^+>->-2, 6 -iSJj)Vtf>WLmmfc. ^<D 

16. [II] R^tfR 2 ^, £&£ 7 .MtIC^TM, 
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y#-s (o) „r 7 (-s (o) „r 7 «, mmomm-e&Zo) -c**n*m 

17. ffffBsS [II] R^OtR 2 ^ tfefcTKSSlK^Ta&t), 

y^-schr 3 r* (-schr'ru iwiB©ra«n?*a.) 

2fcfS»c<D2-7^y-Ee^n [3. 1. 0] a,^>_2, 6->^;i^> 

18. Mf25$ [II] R^tXR 2 ^, <hfe^7K*^T$)D, 

Y#-S (O) n CHR 3 R 4 (-S (O) „CHR 3 R 4 H IWa©««T**.) 
T?*SfS^3®2JCIB«©2-T$y-tr>/^D [3. 1. 0] s\*v>-2, 6 

19. fuiBiC [II] nf, R^tfR 2 ^ £fcfc*3&IfH^?&tK 

Y*t-NHCHR»R* (-NHCHR 3 R 4 (t mm<Dmm^&Z> 0 ) 
*«2fcC*©2-T5y-lf^a [3. 1. 0] ^=Mf>_2, 6-S**;P 

2 0. Mttt [II] R\fttfR 2 a«» £fcfc7K£lgB^&^ 

Y*»-N (CHR 3 R 4 ) (CHR 5 R 6 ) (-N (CHR 3 R 4 ) (CHR 5 R«) 
irlB®|^«T^^o) T»*»*^2fc8Btt©2-75/-lf^P [3. 1. 

2 1. MfH^; [II] R^tXR 2 ^ tfefcTfcSlM^&t), 

Y^- N HCOR 3 (-NHCOR^l WBOR*T*5.) T**«M&H2 
fcC«©2-7$y-lf^p [ 3 . l. 0]^=H*->-2, 6 
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2 2. 5£[II] TS^nSte-g-^i, 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (ft7z>-2-<^ 
^fMJl/7 7-;W -6-7JVtPk^D [3. 1. 0] 'V*U->-2.6 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (2-7i=M>^ 
-6-7)\,*u\Z*s#u [3. 1. 0] ^•y->-2,6-^* 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (4-^h^>7jV 
X^T-AO -6-7MDty^D [3. 1. 0] /vHJ->- 2, 6 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (4-^;i^n^>^;V 
^^77-;i/) -6-7MDl:y/;D [3. 1. 0] *\tt>- 2, 6 

(1R, 2S, 3R, 5R, 6R) -2-757-3 - (4-t-7fM>7 
;^;P7 7-^) -6-7)V*UV*s&n [3. 1. 0] /\^>_2, 6—5? 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3-Mj7Mn/^ 
M>yMJV7 7-W -6-7MDtyi7D [3. 1. 0] *\tt>-2, 

6 -^;j/#>K, 

(1R, 2S, 3R, 5R, 6R) -2-757-3- ( 1 ~7u^-j-7? V 
>-2—OV^)V7,)V7y-)V) -6-7Mnty^D [3. 1. 0] 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-5^DD^> 

^Px;i/7 7^) -tfe^n [3. l. o] 6-5>#;v#>« 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-^DD^> 
^X^7 7-jl/) -6-7)]/3rU\£*s&n [3. 1. 0] ^\++i->-2 1 6- 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-y^DD^> 
^;i/X;i/7>f -6-7MDty^n [3. l. 0] ^\*^>-2,6- 
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(1R, 2S, 3R, 5R, 6R) -2 -75/- 3- (3, 4-^dd^> 
z?)\>7,)V7*-)\,) -e>-y)V*U\Zzs>7U [3. 1. 0] ^1*>-2,6- 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-^DD7i 
-6-7Jl/tnH^n [3. 1. 0] ^\^+f->- 2,6- 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3-^Dd-2, 6- 
V7)VjrU^>*J)VX)\<-7T-)V) -6-7MDhy^D [3. 1. 0] ^ 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (Zfu¥)lX)V7 7 ~M 
-6-7MDkv7n [3. 1. 0] A*-fr>-2, 6-$?*;WS>H, 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (l-7i^-I^ 
^;i/7r-;U) -6-7Mnk^D [3. 1. 0] *\tt>-2, 6-5?* 

(1R, 2S, 3R, 5R, 6R) -2-757-3-[^- (4-7)l*u 

7x -^ ^^jP7 7-;w -6-7;v^pif->^D [3. i. o] 
>-2, 6 -^#;i/^>®^ 

(1R, 2R, 3R, 5R, 6 R) -2, 3-^757-6-7MDt'^n 
[3. 1. 0] ^+h>-2, 6-^*;W#>K, 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4->?^nn^> 



^757) -6-^;^Dfc^>^n [3. 1. 0] '\=H*->-2,6-^#;i^ 
(1R, 2R, 3R, 5R, 6 R) -2-757-3- [N, N- (3, 

?uu^>z?)V) 7?;i/75 7] -6-^;i/^ntf^p [3. i. o] 

>-2,6-v?*;^>^ 
(1R, 2R, 3R, 5R, 6R) -2-757-3- (3, 4-y^7DD^> 
y-r;V757) -6-7WDhy^n [3. 1. 0 ] A*-tf->- 2, 6 
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(1R, 2R, 3R, 5R, 6 R) - 2 -757 - 3 - (3, 4-^nn^> 
-6-7^tDty^D [3. 1. 0] -\^>-2, 6 

i»^3t2k:fBi&CD2--75 7-tf^n [3. 1. 0 ] ^+f->- 2 , 6-^ 
2 3. ^[II]T*$n*fl2^i»*«, 

(1R, 2R, 3R, 5R, 6 R) -2, 3-y75;-6-7Mnt'^D 

[3. i. o] ^-y->-2, 6-^;i/^>^ ^x^xxm 

(1R, 2S, 3R, 5R, 6R) - 2 -757- 3 - (ft7x>-2-^ 
10 ^^X^7 7^W -6-^;^Ptf->^D [3. 1. o] ^l^-^.e- 
(1R, 2S, 3R, 5R, 6R) -2-75;-3- (2-7x-M>^ 
XJlyy~)V) -6-7)V*n\£isS7U [3. 1. 0 ] ^-y->- 2 , 6 -*Jt> 

15 (1R, 2S, 3R, 5R, 6R) -2-757-3- t4- * h*$"*>i?J\, 

-6-7MDh'y^D [3. 1. 0] ^-y->- 2, 6 -5?* 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (4 -y 
7,)V7 7 -)V) -6-7MDty^D [3. 1. 0] 'V*^- 2, 6 
20 ;^^>m yXfjUXrJk 

(1R, 2S, 3R, 5R, 6R) -2-757-3- {4- t-^)V^>-J 

)VX)i7 7 -jv) -s-y)V3ru\iis>7u [3. 1. 0] ^it>- 2, 6 -*? 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3-hU7MD^5 1 
25 M>yHJl/7r-JW -6-7;^Olf^D [3. 1. 0] ^+J->- 2, 

(1R, 2S, 3R, 5R, 6R) -2-757-3- ( 1 -y"u^—fy$ V 
>- 2 )V*^)V7,)Vy r -&-y)V^ruM^yu [3. l. 0] ^ 

it > - 2 , 6 - >k yx^xx x;k 
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(1R, 2S, 3R, 5R, 6R) -2-757-3 - (3, 4-^DD^> 
z?)\s*)\>7T~)V) -tfi^n [3. 1. 0] s\3r*)r>- 2, 6 ~^tS)V^>m 

2 - ^ > vui/xx <t)V 6 - x^ji/XT, 

(1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-^OD^> 
5 - 6 -7)VJrU\£is2U [3. 1. 0] ^\^-y->-2,6- 

(1R, 2S, 3R, 5R, 6R) -2-7$/-3- (3, 4->^nn^> 
i^X^x^x:;!/) - 6 -y)\,3ru\i^?u [3. l. 0] ^it>-2,6- 
z?*)l#>m. yXfJl/XXfJV, 
10 (1R, 2S, 3R, 5R, 6R) -2-757-3- (3, 4-^yua^> 
f^l/TJl^^x;!/) - Q -y)V^u\£lyyu [3. 1. 0] ^\^+h>-2,6- 
v^V^M yX^XXfJV, 

(1R, 2S, 3R, 5R, 6R) -2-757-3 - (3, 4-^9Uay^. 
~)VX)V7r-Jl) - 6 -x;i/^-ntf~>^D [3. 1. 0] ^-y->-2,6- 
15 i?X)V#>m i^X^VXxerjK 

(1R, 2S, 3R, 5R, 6R) -2-757-3 - (3-^DD-2, 6- 
^y)V^u^y-j)V7,)Vyy~)V) - Q - y)V^-u\d^yu [3. 1. 0] ^ 

U- > - 2 , 6 - s?* >^ >;x^xxt;k 

(1R, 2S, 3R, 5R, 6R) -2-757-3- C7°n \f )V7,)V7 7~)V) 

20 -6-7;^nk'^D [3. l. 0] ^\^>-2, 6-^;*j;i^>^ >?x 
^x^fJK 

(1R, 2 S, 3 R, 5R, 6R) -2-757-3- (l-7i-JhI^ 
X;l/77X;W -6-7WDlfy^D [3. 1. 0] ^i^>-2, 6-v?# 
71^ >^ yX^PX7xTJk 
25 (1R, 2S, 3R, 5R, 6R) -2-757-3-[k'X- 

y^~)V) 7>5 : MJV77XjV]-6-7MDhy^D [3. 1. 0] 
> - 2 , 6 - z/ti >m yXfjVxX 

(1R, 2R, 3R, 5R, 6R) -2-757-3- (3, 4-i??nw<> 
^757) -6-7;WDHyi7D [3. 1. 0 ] ^\^>- 2 , 6 - i?t>)V# 
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(1R, 2R, 3R, 5R, 6 R) -2-75^-3 - [N, N- (3, 
^DP^>s?;W -6-7MDlf^D [3. 1. 0] 

>-2,6-5?*;p#>K yifiVx^fJK 

(1R, 2R, 3R, 5R, 6 R) -2-7$/-3- (3, 4-y^DD^> 

W;i/T^y) -6-7Wnif^n [3. 1. 0] ^\%y->- 2, 6 -s^fr 

(1R, 2R, 3R, 5R, 6 R) -2-75;-3- (3, 4-^DD^> 

-6-:7;M-ntf5^o [3. l. o] -\^+r>- 2 , 6->?# 

2-<>^xXt^ 6 -X^JUXtJK 
(1R, 2S, 3R, 5R, 6R) -2-J5/-3- (3, 4-^DU^> 
yJ^jl/77Xjv) -6-:7;M-aif>^n [3. l. o] ^+h>- 2, 6 -$? 

*;p#>tt 2 -x^x^tjk 

(1R, 2S, 3R, 5R, 6R) -2-75^-3- (3, 4-^nn^> 
yJ^JP77XjW -6-7MDk*y^n [3. 1. 0] 'V*^- 2, 6 -S? 
#;i/#>Bfc 6-fV7^1/XXTJk Xte 

(1R, 2S, 3R, 5R, 6R) - 2 - T=- / - 3 - (3, 4-^DD^ 
>^^7 7X;i/) -6-7;i/tDlfy^D [3. 1. 0] ^+h>-2,6 

T?*«ff*^2fclB«6©2-T$y-lf->^n [3. 1. 0] s\*V>-2, 

2 4. ffi&1%l~2 3©Vi*rn*>l^fc|B«®2-T$y-lf'>^D[3. 1. 
0] ^it>- 2 , 6 -S>**# *©BE*±W#dn*jtXtt*CD 

4 }3fE«g©|g^ 0 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 
. PCT/JP2004/009384 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07C229/50, 317/48, 323/61, 233/81, A61K31/198, 31/216, 31/381, 
A61P25/12, 25/14, 25/16, 25/24, A61P25/28, 25/30, 43/00, 
C07D333/18 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07C229/50, 317/48, 323/61, 233/81, A61K31/198, 31/216, 31/381, 
A61P25/12, 25/14, 25/16, 25/24, A61P25/28, 25/30, 43/00, 
C07D333/18 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



JP 2000-86597 A (F . Hoffmann-La Roche AG.), 

28 March, 2000 (28.03.00), 

Claims; examples 28, 30, 31 

& DE 19941675 Al & US 6107342 A 

& GB 2341179 A & FR 2786768 Al 

WO 02/68380 Al (ELI LILLY AND CO.), 
06 September, 2002 (06.09.02), 
Claims 

(Family: none) 



1-4,6,24,25 
1-25 



1-25 



JP 2001-525825 A 
11 December, 2001 
Claims 

& EP 878463 Al 
& US 5958960 A 



(ELI LILLY AND CO. ) , 
(11.12.01) , 

& WO 98/51655 Al 



l-r25 



Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

W A W document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L w document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



"T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
18 August, 2004 (18.08.04) 



Date of mailing of the international search report 

07 September, 2004 (07.09.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No, 



Form PCT/lSA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/009384 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-500754 A 
25 January, 2000 
Claims 

& EP 774454 Al 
& US 5912248 A 



(ELI LILLY AND CO.) , 
(25.01.00) , 

& WO 97/17952 Al 



1-25 



JP 2000-336071 A (Taisho Pharmaceutical 
Co. , Ltd. ) , 

05 December, 2000 (05.12.00), 
Claims; Par. Nos. [0004], [0104] - 

6 WO 00/12464. Al & EP 1110943 Al 



1-25 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 





H^ttlM#* PCT/ J P 2 0 0 4/0 0 9 3 8 4 


a. &m<om-rz&w<o&m mmmam u po ) 

Int. Cl' C07C2 29/50, 3 1 7/4 8, 3 2 3/6 1, 23 3/8 1, A61K31/198, 
31/216, 31/381, A61P25/1 2, 2 5/1 4, 2 5/1 6, 25/24, A61P2 5/28, 
25/30, 43/00, C07D3 3 3/1 8 
















woE*n*itik*ig&m (mmam&m (ipc) > 

Int. Cl 7 C07C2 2 9/50, 3 1 7/48, 3 2 3/6 1, 2 3 3/8 1, A61K31/198, 
31/216, 31/381, A61P2 5/1 2, 2 5/1 4, 2 5/1 6, 2 5/24, A61P2 5/2 8, 
25/30, 43/00, C07D333/18 




CA (STN) , REGISTRY (STN) 












siesta) 




ffjfc©$5|ai<D#-§- 


X 
Y 


JP 2000-86597 A(^:7 • i&7-W— 7 o^^- 7 — *f l — ) 2000.03.28, 
4*fR» #©«6H, M28, 30, 31 

& DE 19941675 Al & US 6107342 A & GB 2341179 A & FR 2786768 Al 


1-4.6,24,25 
1-25 


Y 


WO 02/68380 A1(ELI LILLY AND COMPANY)2002.09.06, Claims 


1-25 




Y 


IP 2001-525825 A(-<— ^-I^ — r^K-*J^H 2001.12. 11, 
& EP 878463 Al & WO 98/51655 Al & US 5958960 A 


1-25 












roj pwc±*ib^ ttffl, saHStte-sx-rssai* 
rpj m^&mamx, i^m^m^mommt^^mm 




<r> b otfticiigtstLfcKMt 

mm tz-m-ts t> < > %m<Dmmx.\*mk 

x^xmm&frte^t^x-biirizhv 

r&j m—^T yh7r?!) — A&fc 


18. 08. 2004 


07. 9. 2004 


H#B#fPJT (I SA/J P) 
gM£#-S§-l 0 0-891 5 
3W«=P ttB E^IUHT 14f3f 


«8£S# 03-3581-1101 




4H 


3 0 3 6 


ftiS 34 4 3 



^PCT/ISA/210 ($2^) (2004flfl) 



5WM#-§- PCT/J P 2 0 0 4/0 0 9 3 8 4 



JP 2000-500754 A(^—y4-VV — TZ'Y-jtt"*^- )2000.0l.25, 
& EP 774454 Al & WO 97/17952 Al & US 5912248 A 



JP 2000-336071 A(*:Ej«*5%£ ; i : ±)2000.12.05. 

¥rW?m?k<D$B.m, [0004], [0104] 

& WO 00/12464 Al & EP 1110943 Al 



1-25 



1-25 



t^PCT/ISA/2 10 (2004^1^) 



